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PRJiiKAt'Hf 


In the pages which follow is introduced ii n 
Nautical Astronomy, which may be called the process of 
''Red ^tion to the Prime Vertical.*’ It is intended to do for 
the loTi, 'iide problem what is already accomplished for latitude 
observatk us near the Mcridijin, that is, from an observed altitude 
in the neighbourhood of the Prime Vertical to obtain the hour 
angle and thence the longitude, by simply applying a correction, 
without logarithmic aid. 

Ohsf^rvations nrar the Primn Vertical. 

From the practical examples worked the readei* will readily 
perceive the analogy between the methods now given and the ox- 
Meridian Tables in general use. If any reasons be required for 
the extension c>f these methods to the time problem the following 
points may be noted :-y- 

1. SimpLicAty. The process of computation by means of the 

Tables is excessively brief and easy to comprehend, and the 
^imouiit of labour saved is not less than in the case of the Kx- 
Meridian. ^ 

2. The Jlanyc. For all navigable latitudes tlie period round 
the Prime Vertical during which the method is available is a 
considerable one, not less than two hours when the body is near 
the Prime Vertical to the eastward, and for a vsecond period of two 
hours when the bearing is nearly West. fii tropical latitudes the 
method may often be employed whatever the position of the body 
in its diurnal path. The tables, in fact, acquire wider and wider 
lunge as the Equator is approached, so that a ship leaving an 
English port on a course more or less southerly will find their 
application more and more extended as the latitude diminishes, 
whereas in the case of the Ex-Meridian the limits of the Tables 
are gradually restricted as the Equator is approached. 

3. Adaptdtion to Fintiing Ponitimi Irinee, The method lends 
itself with facility to all the Sumner processes in common ii«i.*, 
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more particularly to the Marcq Saint-Hilaire method, now adopted 
generally in the Royal Navy. 

4. The Absence of Interpolation, The required elements of 
hour angle and zenith distance being supplied in the Tables for 
intervals of 20' in latitude, no interpolation can be required so far 
as latitude is concerned, since whatever the value of the latitude 
by account it cannot differ by more than 10' from a tabular value. 
The only intorpolation required, therefore, will be that due to a 
possible small difference of declination, and, as will be shown later, 
the correction necessary on this account is so simple that it can be 
practically made at sight. 

5. Occasional use in the case of Planets. the collection now 
presented the 'J^ables have direct reference only to the fixed stars, 
which, by reason of their nearly constant declination, offer the 
most favourable conditions for tabulation, but, as explained later, 
their use may sometimes bo extended to the principal planets, 
when these happen to have declinations approaching values 
tabulated. 

Observations near the Meridian. 

An altitude near the Prime Vertical gives a position-line 
running nearly North and South, For a satisfactory "fix’^ we 
must obtain an altitude of a second star not far from the Meridian, 
which will furnish a position-line nearly Fast and West. Such an 
altitude may bo reduced to Meridian by means of Table IV., and 
dircction.s for the use of this Table will be found in the Explana- 
tion and Use of the Tables.” Should further information be 
desired as to the principles of this method, and the manner in 
which it may be applied to the solution of other nautical problems, 
the reader is referred to a pamphlet published by Messrs. Griffin 
and Co.* 

The GovipLete in Latitude and Longitude. 

By the aid of these Tables the complete fix ” in latitude and 
longitude can bo determined with no more trouble than would be 
involved in taking out and correcting two more than the usual 
number of elements from the Nautical Almanac. And it need 
hardly be pointed out that by the simplicity thus imparted to the 
operations the risk of error in the result is very materially 
diminished. 

* " A New Table for Solving the Ex-Meridian on Kinematic Principles.” By 
H. B. Goodwin, R.N. Price One Shilling. Griffin and Co., Portsmouth. 
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introduction 


General formula for change of Zenith Distance in a givon interval 
of Time and deductions therefrom. 


If arc the Zenith Distances of a heavenly body at the 
beginning and end of an interval of time A/^ 

.-=„=(^)A, + {.Q(A0>+;4'f(Ai)’ + 

where ^ sin A, /, A being^the latitude of place, and 

Afsimiith of body respectively. 

From this value of it may be deduced that 


</“x; __ cos I cos dr cos I'XZ cos I^Z X 
dtr sin ;; 

d being the declination of the body, PZX its Azimuth, and PXZ 
the ** Angle of Position in the fundamental triangle of Nautical 
Astronomy. 

It follows from this expression that the second term on tho 
right hand side of the equation vanishes when the bearing is 
nearly 00*^, i,e, when th(5 })odv approaches the Prime Vertical, and 
the expression becomes 

(z — = 15 cos / sin A (Al^)”. 

terms beyond the second being for tlie present neglected. 

Again, if sin A may bo taken as unity, tho value of (z — z,,)" 
simpliiics to 15 cos / (A /,)** 

So that near the Prime Vertical it results that a body may be 
regarded as changing its Zenith Distance with a uniform velocity, 
which is independent of the declination, and depends only upon 
tho latitude of the place. 


Application of Principle of Proportion to finding I four Angle from 
a given Zenith Du lance ^ and vice versd. 

From this uniformity of motion in altitude it follows that if 
we tabulate for certain conveniently situated bright stars the 
values of Hour Angles upon the Prime Vertical, and give also the 
rates of change in Hour Angle per degree of change in Zenith 
Distance, we have the means of finding the Hour Angle corre- 
sponding to given Zenith Distance by a simple process of 
proportion. Similarly if we tabulate also the rate of change of 



Vlll. 


INTRODUCTION. 


Zenith Distance per unit of time, as for instance per minute, we 
can find with equal facility the Zenith Distance corresponding to a 
given Hour Angle. 

The Stars selected for tabulation are the following : — 

North of Nquator. 


Star. 

Declinatf 07 i. 

Star. 

Declination. 

a Andromedm ... 

28° 

34' N. 

;8 Leonis... 

15° 

7' 

N. 

a Arietis 

V3 

1 N. 

Arcturus 

19 

41 

N. 

Aldebaraii 

16 

19 N. 

a Corona) 

27 

2 

N. 

Bidelguese 

7 

23 N. 

Altair... 

8 

37 

N. 

Pollux... 

28 

15 N. 

Markab 

14 

42 

N. 

Rogulihs 

12 

26 N. 







South of Equator, 




Rigel ... 

8 

19 S. 

Spica ... 

10 

40 

S. 

Sirius ... 

10 

35 K. 

Antares 

26 

13 

S. 

a Hydras 

8 

15 S. 

Pomalhaut 

30 

8 

S. 


Tlic following examples will illustrate the facility with which 
the Tables may bo applied to find Hour Angles or Zenith Distance 
as the case may be. 

Example 1. — Bctelgueso has a Zenith Distance of 78° 58' 
(West). Required its Hour Angle. Latitude C0° N. Prom 
Table ir. (A) 



Hour Anf^le 

j 

Zenith Distance 

Seconds of Time 


on 

on 

for change per degree of 


i’riiiie Vtsrtical. 

Prime Vertical. j 

Zenith Distance. 


5*‘ 42'“ 50® i 

1 

81° 28' j 

480“ 


The difference between observed and tabulated Zenith 
Distances is 2° 30', or 2*5°. To find difference in Hour Angle we 
have only to multiply the ditferenco per degree, vi/i., 480% by 2*5, 
obtaining 1,200 seconds, or 20 minutes. Since, as the star is 
west of Meridian, the Zenith Distance is inc?*easiug, this quantity 
must be subtracted from the tabulated value of Hour Angle. 
Thus Hour Anglo = 5^* 42“' 50** — 20“' = 5^' 22'“ 50®. 

Example 2. — Required the Zenith Distance of Aldcbaran when 
the Hour Angle is 3*' 28"' 8® (West). Latitude 30° N. Prom 
Table 11. (A) 


Hour Angle 

Zenith Distance 

Change of 

on 

on 

Zenith Distance 

Prime Vertical. 

• Prime Vertical. 

per minute of Time. 

3'- 58“‘ 8“ 

55° -18' 45" 

12-99' 


Here the westerly Hour Angle, being less than that tabulated, 
shows the body to be short of Prime Vertical. The Zenith 
Distance, therefore, is less than that given in the Table. 
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To find the correction we subtract Hour Angle given, viz., 
3 h 28«‘ 8«, from 58™ 8% obtaining 80™. Then 12*99' x 30, or 
389' nearly, is the correction. 

Subtracting 6° 29' from 55® 48' 45", we have 49® 19' 45", the 
Zenith Distance required. 

The Second Corrections^ 


So far as we have proceeded, only the^ first two terms of the 
series have been takini into account, and, as has been shown, the 
second term vanishes near the Prime Vertical. 

VV^ithin a limit of half an hour of the I 'rime Vertical the third 

term also, viz., - (^0 * left out of account, but beyond 

this limit it becomes necessary to take its value into consideration, 
and if this is done the practicable range in hour angle of the 
Tables is very greatly extended, and iudi ed more than doubled in 
amount. 


When the Azimuth is nearly 90® this third term reduces to 



Sin- 1' Sin r 


CosV. (15 /\tY 


where c is the colatitude of place. 

The valiios of the resulting correction are tabulated in Tables II. 
(B) and 11. (C), for finding llour Angle from Zenith Distance, and 
Zenith Distance from Hour Angle respectivi*!y. 

'J'he following example will illustrate the use of this supple- 
mentary 'J’able : — 

Ejcavipte 3. — Betelguese has a Zenith Distance of 73® 28' West 
Required its Hour Angle. Latitude 60® N. 

From 'rablo, Zenith Distauce = 81® 28' 

Observed „ ,, == 73 28 


Difference ... 

8' 



First Correction' = 480 x 8 = 3840“ = 

1“ 

4IU 

0“ 

Second „ = 38“ 




Sum of First and Second Corrections 

1" 

4»»' 

38“ 

Hoar Angle (from Table) ... 

5 

42 

50 

Correction ... 

1 

4 

38 


Hour Anglo... ... ... ... ... 4. 38 12 

Logarithmic calculation gives the value 4** 38™ 1 P. 

Thus at an H<jur Angle more than an hour distant from that 
of Transit over the Prime Vertical we obtain a result practically 
identical with that given by rigorous calculation. 

Effects of a Change of Declination on the Tabulated Values, and 
Method of Compensation. 

Since the ^o-called fixed Stars are not absolutely fi.xed, but are 
liable to changes of declination, it is necessary to take account of 
aach variations, or in the course of a short time Tables such as these 
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would lose their value. Both Hour Angle and Zenith Distance 
upon Prime Vertical are affected by changes of declination^ and the 
first method which suggests itself would be to give Tables of Cor- 
rections to Bour Angle and Zenith Distance per minute of change 
of declination. The additional trouble mvolved would, however, 
seriously affect the value of the Tables as a labour-saving device, 
particularly when, as in the case of tropical latitudes, the rates of 
change assume considerable values. If such a method wore 
adopted the form of Table would be somewhat as follows : — 


Star Fomalhaut (Declination 30° 8' S). 


Latitade. 

Hour Angle. 

1 

Corrfction 

p^r 

Minute of 
Declinuticn. 

Zenith 

Distance. 

Correction 
^ per 

Minnte of 
Declina ion. 

Seconds of 
Time for a 
Ctange of one 
Degree of Zenith 
Distance. 

o / 

:{7 40 

Ii ni s 

2 44 58 

1 * 

I 10-5 

o / // 

34 45 45 

/ 

2-6 

K 

303*2 


Let us suppose that in latitude 37° W S, on July 20th, 1905, 
when the declination from Nautical Almanac was 30° 7' 12" S, the 
Zenith Distance was 37° 45' 45". Required the Hour Anglo 
(West). 


IMio work would be as follows : — 

4 

Correction to Hour Angle = — 10’ 5* = 8®. 

o 


Hour Angle on Prime Vertical = 2^‘ 44*“ 58" + 8" = 2^ 45™ 6". 
Correction to Zenith Distance = 2. '5 = 2'. 


Zenith Distance on IW = 34° 45' 45" + 2' = 34° 47' 45". 
Observed Zenith Distance = 37° 45' 45". 

Difference = 2° 58' = 2°*97. 


'rheii 303 "2 X 2-97 = 900".5 = 15™. 

And Hour Angle = 2** 45™ + 15™ = 3** 0™ 6". 

So far as accuracy is concerned, such a method of correction 
would he satisfactory euough, but it is laborious because it involves 
the correction of both tabular elements. By means of a modifica- 
tion which has suggested itself to the writer, it has been found 
possible to attain the same result by means of a single correction 
applied to the Hour Anglo, keeping the tabulated value of Zenith 
Distance unaltered. 

This correction never exceeds six or seven seconds of time per 
change of one minute in declination, and reduces almost to zero 
in the tropics, where the separate corrections would give most 
trouble. Practically the single correction can always be calculated 
mentally and applied at sight. Moreover there is but one rule as 
to sign, viz., for increasing declination add, decreasing s^ihtrcbcL 
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In this amended form the extract from Table last given would 
stand : — 


Latitude. 

Hour Anglo. 

Correction 
for ohantro 
of 1' in 
Declination. 

Zenith 

Distance. 

Seconds of time 
for chan^ of 
one decree of 
Zenith Distance. 

37° 40' 

2'‘ 44“ 58 


34° 45' 45" 

303*-2 


The work is then as follows : 

Correction for change of declination = ?,• of 2“ = 

Hour Angle on Prime Vertical = 58* - 2* = 2^ 44“ 56*. 

Difference of Zenith Distance = 517^45' 45" — 34° 45' 45"= 3° 

And 303**2 x 3 = 9U9*6* = 15“ 10*. 

Whence 2*' 44“ 56*+ 15*“ 10* = 3'* 0“ 6*, the same result as before. 


Limits hi Altitudes Tabulated. 

The general limits of the Tables are restricted to altitudes from 
10° to 60°, ^.6^, to Zenith Distances from 80° to 30°. Below 10° 
observations are untrustworthy, while those above 60° are not 
well adapted to Sumner methods. 


Adajdation to position of Maximum Azimuth. 

As wo pass from high latitudes to the tropics, the Prime 
Vertical method cc'ascs to be applicable, for the sufficient reason 
that as soon as the latitude of place becomes less than declination 
of star, the body will not pass the Prime Vortical at all. 

Under this condition, however, t.«., when declination exceeds 
latitude, both being of same name, at t-ome point in its diurnal 
path the angle PXZ, known as the Angle of Position,” assumes 
the value of 90°, and when this is the case the uniformity of the 
velocity in altitude is even more marked than upon the Prime 
Vortical. 

dh 

For, reverting for the moment to the expression for viz., 

cos / cos d cos PZX cos PXZ 
sin z 

we see that it vanishes, not only when PZX is 90°, but also when 
PXZ is 90°, i.e., when the body is at its Maximum Azimuth. 
Therefore by tabulating the values of Hour Angle and Zenith 
Distance for Maximum Azimuth also wo may extend to low 
latitudes in the tropics the method applied in the Prime Vertical 
Tables to places nearer the Pole. 

Thus in the ease of the two stars Pollux (28° N.) and Betel- 
guese (7° N.) the former, which ran oul in the Prime Vertical 



Xll. 


INTRODUCTION. 


Table at laHtade 32° 20' N., reappears for Maximum Azimuth at 
latitude 24° N., aud is tabulated down to latitude 4° 40' N., when 
the limit of 80° of Zenith Distance is reached. 

Thus by one method or other the Hoip’ An^le may be found 
from altitude of Pollux for a range of about 47 degrees of latitude. 

In the second case Betelguese runs out of Prime V'ertical Table 
at 8° 40' N., reappearing for Maximum Azimuth in latitude 
6° 20' N , and continuing to latitude 1° 20' N. Here, then, we 
have the star available for 50*^ of latitudes. 

'Pile two stars selected being at the oxtreines of the limits of 
declination, we rnsy assume therefore that the sum of the zones of 
latitudes excluded will not bo greater than 14° or less than 4°. 
And tlie lower the deelinalion of star the more generally available 
will it ho, and the smaller the zone omitt(?rl. 

Tlie Msixiirmm Azimuth Tables an' in some respects simpler in 
form than those which ndato to the Pnrno Vortical. In the first 
place tli(i rate of cliango in seconds of time per degree of Zenith 
JJistanco, and of changt' of Zenith Distance per minute of time, do 
not depcMul upon the latitude of place, but upon the declination of 
star. Thus for a particular star liny are constant whatever tho 
latitude. Again, in the case of the ^laximum Azimuth, no con- 
nection to Hour Angle for a small change of declinatioti is neces- 
sary sifico its value would bo inap])reciable. 

For tin* First Correction in the (*ase of the Maximum .Azimuth 
wo shall have 

15 Cos d 

And for the Second Correction 

— ^ Sin"^ I' Sin2> (15 

The same Tables II. (B), IT. (C), which serve for the Second 
Correction in tho case of the Prime Vertical, will suffice also for 
the Maximum Azimuth also, if we remember to enter the 'liable 
with declination as argument instead of latitude. 


Mfithod of jlndiiitj tvkaf stars arc sidUdde for ohservafioo at a 
particular jdarc and time. 

ill order to facilitate the processor finding what stars are avail- 
able near Prime Vortical, Maximum Azimuth, or Meridian, at a 
particular epoch, four 'J'ables, I. (A), I. (B), I. (0), I. (D) have 
been computed. 

In a given latitude a star will pass Prime Vortical or 
Meridian at a different instant of Mean Time day by day. But 
the Sidereal Time of transit is practically cori.stant, and it .seems 
advisable therefore to utilise such Sidereal Time accordingly. 

To find Sidereal Time is a simple enough matter, since we liave 
hut to add Ship Moan Time to Right Ascension of Mean Sun, as 
taken from the Nautical Almanac. 
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A.S an example of tlie advantage of such a Table, let us suppose 
that it is required to find, for Aui^iis^ 4th. 1905, what stars will be- 
available near Prime Vertitral smd Merid an about the period of 
morninor and evening twilijjfht, say about 2** J30™ a.in. and U*' 30“ 
p.in., SMT., in latitude 5o° N. 

We have H A. Mean Sun approximately 8^ 50'”. Addinpr this 
to 14** 30'" and 9’‘ 30'”, we obtain 23*' 20”' and 18*' 20'" respectively. 
For the passage over Prime Vortieul, 'fable I. (A.) tells ns that 
Aldebaran will be;ir Mast ut 23*' 18"' Sidereal 'rime, wliile in the 
evening we have M irkab Mast a.t 17*' 42”*, and Arcturiis West at 
10*» 13"'. 'riiO'^e three stars should therefore bo available on the 
day in question under the advantageous conditions usually 
attending twilij^ht oli.servations. 

With re<;^:ir(l to stars near the Meridian various 'fabU's f^ivo 
!Mean 'rime oF 'rnmsit, but lu^re also the adoption of Sidereal Time 
supplies a very coiii])a(d. form as in 'fable J. (D). 

For tluj value ol* 23*' 20'” (Sidereal 'fiine), we liavo Ma-rlc ib, 
which bears Fast about 1 7*' I*2”*, on tlio Meridian about 23** ()*", 
while in the evening* V('ga passes about 18*' 34‘”, a,nd Alrair 

at 10*' 


. I ?:/’/// nih I'aUlt s a raihiftlr for .v/fr rs iahnlalrd. 


JMosfc of the stars Tal] within tin; limits oF 0*^ and 24^^ of declina- 
tion, and their Azinndlis may t}ic*nd‘ore bo taken from the well- 
known 'Bnrdwood and Idavis 'I'ables. 

'file declinations of the following five stars, however, lie without 
these limits, atid their bearings may bo found from a. colh'ction 
compiled by the writer# — * 


Sfnr. 

a Andrornedjn 
Ptdiux 

a Coronas*.., 
Antare.s ... 
Momalhaiit 


Declination. 

... 28° 34' N. 
... 28 15 N. 
... 27 2 N. 

... 20 ’3 S. 
... 30 8 S. 


H.i'fciixion /o Ihr ( /a.vo nj Phincts, 

As already mentione<l tin* 'fables may from tiim* to time be 
utilised in tlie case oF t)l^^ principal planet.s. If the rhudination of 
such plauct, for instance, falls within al)out 20' f)F tlie value 
tabulated the correction of hour angle due to the diiTertince of 
declination for planet and tabulated star will givii porfee.tly trust- 
worthy results. 

On the last-mentioned date, viz., August 4th, 1905, it happened 
that Jupiter liad a declination of 10° 44' N., and an observed 
altitude of this planet might therefore liav(? been dealt with by 

• ‘ 

* "Azimuth Tables for tho Higher Declinations.” By H. 15. Goodwin. 
Longmans, Green and Co. Price 7p. 6ti. 
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means of the Tables for Arcturus (Dec. 19® 4V N.). The declina- 
tion of the planet remained within 20' of that of Arcturus until 
August 15th. Later in the year, from October 31st to November 
29th, the declination of J upiter again approached the tabulated 
value for Arcturus. Similarly for Mars. Prom July 29th to 
August 3rd the declination lay between 19® 21' S. and 20® 1' S., 
so that here also the values of Arcturus would be available. 
Later on the declination increased in amount until the values for 
a Arietis (Dec. 23® 1' N.) might have been utilised for several days 
during the later part of August. 

So, again, Saturn, on August 4th, had a declination of 12® 39' 
vS., and the Table for Regulus (Dec. 12® 26' N.) might have been 
employed, the declination South having been within 20' of that of 
Regulus North since July 9th. 

These, however, may be regarded more or less as coincidences. 
When, as in the cases mentioned, the planets have declinations 
approaching those tabulated there is no reason why the Tables 
should not be turned to practical account. But the principal 
object which the compiler had in view in the production of these 
'Fables was the simplification of the longitude problem in connec- 
tion with the altitudes of the fixed stars. Now that year by year 
such observations are becoming moro general in consequence of 
the increased needs of modern Navigation the effort is perhaps 
worth making, more particularly as the form of the Tables can be 
adjiptc'd so completely to the Sumner processes in general use. 
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TABLES I. (B), I. (C), and I. (D). 

A'p'procimate Sidereal Times of Transit over Prime Vertical, 
Circle of Maximum Azimuth^ and Meridian. 

Tables L (A), I. (B). 

'rhese two tables g’ive the approximate Sidereal Time of 
transit over Prime Vortical for each 5° of latitude from 10° to 60°, 
Kast and West. 'J^able 1. (A) deals with Northern Stars, and Table 
I. (B) with Southern. 

Arguments, Latitude and Name of star. 


Table I. (C). 

Table I. (C) gives the Sidereal Time of maximum azimuth 
when declination of star exceeds latitude of place, both being of 
same name. 

Arguments, Latitude and Name of star. 


Table I. (D). 

This Table gives Sidereal Time of Transit over meridian. 
Such time being iiulepcMident of latitude, the sole argument is 
name of star. 


To find Sidereal Time at a given instant of Mean Time. 

Obtain Greenwich Date by applying longitude in time to given 
mean time, adding for West, subtracting for East longitude. 

Take from Coluiryi (p. II. of monthly Ephemcris of Nautical 
Almanac), headed Sidereal Time,'' the Right Ascension of Meati 
Sun at preceding Grcc*nwich Mean Noon. Correct for hours and 
minutes of Greenwich Date. 

Add R.A. Mean Sim so corrected to given Ship Mean Time. 

Example 1. — On March 7th, in latitude 55° N., longitude 
46° W., at 6*‘ 40’" p.ni., find Sidereal Time, and thence from 
Tables I. (A), I. (D) what stars are near the Prime Vertical and 
Meridian respect ively . 


Greenwich Date. 

Ship M.T. 40'" 
Longitude 2 52 

G.D. ... 9 32 


R.A.M. Sim (at Noon) 

22'- 

58'" 

8-2” 

Corr“ for 9’* ... 


1 

28-7 

» 32'“ 



5-3 

Corrected R.A.M. Sun 

22 

59 

42 2 

Ship M.T 

6 

40 

0 

Sum . . . 

29 

39 

42 


24 




Sidereal Time 


5 30 42 

H 



2 


l^hus Sidereal Time is approximately 5’* 40™. Entering 
Table I. (A), with latitude 55° as argument, we find that /8 Leonis 
passes Prime Vertical to eastward at 6^‘ 28™ Sidereal Time, 
while from Table I. (D) it appears that Betelguese will pass 
Meridian at 5'* 50™. Both these Stars are therefore available for 
observation at once, the one for longitude, the other for latitude. 

TABLES IT. (A), II. (B), and II. (C). 

Table II. (A). 

In Table II. (A) are given the Hour Angles and Zenith Dis- 
tances of the Stars selected for tabulation, when in transit over 
the Prime Vertical. ^ 

Arguments, Latitude of place and Name of Star. 

The third column gives the correction to tabulated Hour 
Angle for a small variation of declination. The fifth column has 
the change of Hour Angle per change of degree in Zenith Dis- 
tance, for use in finding the Hour Angle corresponding to a given 
value of Zenith Distance. In the sixth column is given the change 
of Zenith Distance per minute of time, to be used in finding the 
Zenith Distance corresponding to a given Hour Angle. 

To find the Hour Angle corresponding to a given Zenith Distance, 

Take from Table II. (A) the Zenith Distance on Prime Vertical, 
and find the difference between this and Zenith Distance observed. 

Express this difference in degrees and decimals of a degree 
(N.B. 6' = •] of a degree, and so in proportion.) 

From column 5 take the change in seconds 'of time per degree. 

Multiply this by the number of degrees in the difference found 
above, and apply the quantity resulting to the Hour Angle from 
Table, corrected if necessary for any change of declination, adding 
or subtracting according to the circumstance^ of the case.* 

Example 2. — In latitude 55° N., when the Zenith Distance of 
13 Leonis is 74° 40', required the Hour Angle (Bast). 

Observed Zenith Distance . . . 74° 40' 0" 

Tabular „ „ ... ... 71 2G 15 


Difference ... ... ... ... 3 18 45 

= 3°-23 nearly 

Correction = 418®*4 x 3 23 =1351® = 22™ 31*. 


Hour Angle (from Table) 

5'' 

16"’ 

23* (East) 

Correction 


22 

31 

Corrected Hour Angle 

5 

.88 

54 (East) 

or 

18 

21 

6 

Logarithmic calculation gives 

18'' 21’" 

4* as 

the value. 


* Since a body increases its altitude continuously up to the meridian, and 
then diminishes it until it reaches the horizon, a moment’s consideration will show 
whether the correction is additive or subtractive. 
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To find the Zenith Distance corresponding to a given Hour Angle. 

Take from Table II. (A) the Hour Angle of Transit over Prime 
Vertical , corrected if necessary for any change of declination, and 
find the difference between this and the Hour Angle given. Express 
this difference in minutes and decimals of a minute. (N.B. — Six 
seconds = •! of a minute, and so in proportion). 

Take from Table the change of Zenith Distance per minute of 
time. Multiply this quantity by the difference obtained above, 
and apply the product to the Zenith Distance from Table, accord- 
ing to the circumstances of the case. 

Example 3. — In latitude 55® N. required the Zenith Distance 
of yS liconis (Dec. 15° 8' 30"N.) at an Hour Angle of 5^^ 42"^ 1“ W. 

Here the declination is greater by V 30^^ than that for which, 
the ^Pable is calculated, viz., 15° 7' N., and a correction has to be 
made accordingly. From the third column of Table II. (A) wo 
find that the correction for change of declination is 5***6 per 1' 
change, or 8®‘4 for 1' 30". 

Thus the tabular value of Hour Angle, viz., 5*' 16’*^ 23“, becomes 
o'‘ 16**^ 31“, the correction being additive because declination has 


increased. 



Corrected Hour Angle from Table 

... 5*> 16™ 

31* 

Hour Angle given 

... 5 42 

1 

DilTcronce ... 

25 

30 

or 

25™-') 



Correction in Zenith Distance = S^'G (from Table) x 25*5 
• = 219'*3 = 3° 39'-3. 

Correction is additive because body has passed the Prime 
Vertical, whence 

Zenith Distance =71° 2G' (from Table) -f 3° 39'*3 
.= 75° 5'3. 


Table II. (B). 

Within a range of about half an hour from the Prime Ver- 
tical values of the hour angle corresponding to an observed 
Zenith Distance may be found by means of Table II. (A) in the 
manner already described, with an amount of error of not rnf)re than 
four seconds of time, the First Correction alone being employed. 

Outside this range of half an hour, or within it if a very exact 
result is required, a Second Correction, tabulated in Table II. (B), 
is necessary. 

Arguments, Latitude and approximate distance in Hour Anglo 
from Prime Vertical. 

To find and apjily the Second Correction. 

Enter Table II. (B) with approximate latitude and distance 
in Hour Angle from Prime Vertical. 

B 2 
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Add quantity from Table to First Correction, and apply the 
sum to tabular Hour Angle. 

Example 4. — In Example 2, given above, in latitude 55°, when 
the Zenith Distance of Leonis is 74° 40', required the e.mvi Hour 
Anglo (East). 

From work already given. First Correction is found to be 
22™ 31*. 

Entering Table II. (B) with this value as distance from Prime 
Vertical, and with 55° as latitude, we find the Second Correction 
to be approximately 2 seconds. 

Thus, sum of First and Second Corrections is 22™ 

Then, Hour Angle (from Table) 10“^ 23^ (East) 

Sum of Corrections 22 33 

Sum 5 38 5(5 (East) 

or, 18 21 4 

which agrees exactly with the result b}' logarithmic calculation. 

Table IL (C). 

This Table is for use in calculating Zenith Distance corre- 
sponding to a given Hour Angle, giving the Second Correction, 
always subtractive from the First Correction, to be applied to the 
tabular Zenith Distance. T 

Arguments, Latitude and approximate distance in*Hour Angle 
from Prime Vertical. 

To find and apply the Second ( lorrection. 

Enter Table 11. (C.) with approximate .Latitude and distance 
in Hour Angle from Prime Vertical. Subtract the quantity taken 
from Table from the First Correction, and apply this difference to 
the tabular zenith distance according to the circumstances of the 
case. 

Example 5. — In Latitude 50° N. required the Zenith Distance 
of Aldebaran, when its Hour Angle is 0*' 7^" 37* (West), the 
declination being 10° 24' N. 

The declination of star having increased by 5' from the tabular 
value 10° 19' X. we have to apply a correction of 4**6 x 5, or 23% 
to the tabular Hour Angle 5^' 3"^ 7*, which becomes, therefore, 

3™ 30*. 

Then Hour Angle given. . . ... ... 6*' 7™ 37* 

Tabular Hour Angle ... ... 5 3 30 

Difference ... ... ... 1 4 7 

First Correction = 9'*64 x 64-1 = 10° 17'‘9. 

From Table II. (C.). — Second Correction (for Latitude 50°, 
Distance in Hour Angle 65™) is 4'*9. 

Tabular Zenith Distance ... ... ... 68° 29' 0" 

Difference of First and Second Corrections 10^ 13 0 


Sum ... 


78 42 0 
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'Phis result, differing by only about 'o' from that u’ivon by 
rigorous calculation, illustrates the reliability of the method, since 
the Hour Angle is more than an hour distant from that of transit 
over the Prime Vertical^ and the declination of star differs by as 
much as 5' from that used in calculating the Tables. 

TABbK 111. 

In Table III. are given the Hour Angles and /iOnith. Distances 
corresponding to the position of Maximum Azimuth, when the 
'' Anglo of Position ” is 00°. 

That this may bo the case the declination of the body must be 
greater than the latitude of place, so that tlie Table is concerned 
only with latitudes within the troj)ics, or just outside their limits. 

Ill the case of the Maximum Azimuth the effect of a small 
change of declination being inappreciable, no column of corrections 
corresponding to the third column of Table II. (A) is required. 

Moreover, since the rates of change in Hour Anglo for a degree 
of Zenith Distance, and of Zenith Distance p(3r minute of time, are 
constant for a particular star, columns 5 and 0 of Table II. (A) ' 

may be dispensed with, the necessary rates for the star in question 
being given at the head of the Tables relating to that star. 

To find tdia I four Aufjle corrns'imiding to a given Zenith Distance 
near the position of Maximum Azimuth, 

^l^ake from the Table the Zenith Distance at Maximum Azimuth, 
and find the difference between this and the Zenith Distance 
observed. • 

Express this in degrees and decimals of a degree (N.B. — 0' = 

•1 of a degree, and so in proportion). 

from the head of l^ible the seconds of time corresponding 
to a degree of Zenitli Distance. 

Multiply this numb'er by the value of tlio difference found 
above, and apply the product to the Hour Anglo from Table 
according to circumstances. 

Example 0. — In latitude 12° 40' N. required the Hour Angle of 
Areturus, when the Zenith Distance is 54° W' (East). 

Observed Zenith Distance ... ... 54° 30' 

Tabular „ „ ... ... 49. 23 


J^ilference ... ... 5 7 

= 5* 12° 

Correction = 254 9* x 5*12 = 1305* = 2P'* 45* 

Hour Angle Mast (from Table)... 3^' 21"' 19* 

Correction ... 21 45 


Sum... ... ... 3 0) 4 (East) 

24 


Hour Angle required 20’* 13"' 50® 
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Note, — In the case of the Maximum Azimuth the Second 
Correction will only be required in exceptional cases, when the 
distance from the position of Maximum Azimuth is considerable. 
When made use of it is taken from Table II. (B) in the manner 
already described, and added to the First Correction, the argument 
declination of star being substituted for latitude of place. 

To find the Zenith Distance corresponding to a given Hour Angle 
near the position of Maximum Azimuth. 

Take from Table the Hour Angle for Maximum Azimuth, and 
find the difference between this and the given Hour Angle. 

Express the difference in minutes and decimals of a minute. 

Take from head of Table the change of Zenith Distance per 
minute of time. Multiply this quantity by the number of minutes 
obtained above, and apply the product to the tabulated Zenith Dis- 
tance, according to circumstances. 

Example 7. — In latitude 7° N. required the Zenith Distance of 


Alfcair at an Hour Angle of 3’* 5™ (West). 

Hour Angle given. . . ... ... ... 3*' o'" O’" 

„ „ from Table ... ... ... 2 23 30 


41 30 

or 41*5"' 

Correction = 14*83' (from Table) x 41*5 

= 615'*4 = 10^ 15-4' 

Zenith Distance from Table ... ... 35^ 34' 

Correction ... ... ... .... 10 15*4 


Zenith Distance required ... ... 45 49*4 


TABLE IV. , 

As is pointed out in the preface, this Table is not a new one, but 
was published in pamphlet form by Messrs. Griffin in 1903. Its 
primary object is to reduce to the Meridian an altitude taken on a 
small bearing, but it can be employed with equal facility in obtain- 
ing the Zenith Distance of a body which lies within the ex-Meridiau 
limits of Azimuth. With latitude of place and Azimuth of body as 
arguments the Table gives the rate of change of altitude per 
minute of time and the ‘^Reduction to the Meridian” is found in 
the following manner 

To find the Reduction to the Meridian,'^ and thence the latitude 

by Table IV, 

With approximate latitude of place, declination of body, and 
half Hour Angle as arguments, take out from the Azimuth Tables 
the approximate Azimuth. ' 

With this Azimuth and latitude of place as arguments, take out 
rate of change.” 
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Multiply this rato by the niiiuber of minutes of time in the 
whole Hour Angle to obtain Reduction.” 

Apply the •* Reduction ” to observed Zenith Distance, in 
order to obtain Meridiiin Zenith Distance, whence latitude is 
derived by the ordinary rules. 

FJ.raynple 8, — Jn latitude by account 55^^ X. the Zenith Distance 
of Hetelguese (declination 7^ 23'N.) was 47^ 44', when the Hour 
Angle was 10‘“ (West). Find the “Reduction to the Meridian,” 
aiui thence the true latitude. 

From Rurdwood, for latitude 55® N., declination 7® N., one half 
Hour Angle 8"*, the Azimuth is approximately 2® 40'. 

From 'fable IV., for latitinle 55®, Azimuth 2® 40', the “ rate of 
change” is *4' (nearly). 

Whence 

“Reduction” = * l«' x l(), = 0*4' 

And Meridian Zenith Distance = 47® 44' — 0*4' = 47® 37*0'. 

So that 

Latitude = 47 - ‘17*0' + 7® 2;V = 55® 0*6' N. 

/[avuKj (jivcii latitude of pi ace ^ decUnatiini of hodij, and Hour 
Anifle, to find the Zenith Distance, the body being not far from 
^ferid!an at the time. 

With the given latitud(‘, and declination of body, take from the 
'Tables the Azimuth corresponding to half the Hour Angle. 

With this Azimuth and the given latitude take out the “rat(‘ 
of change” from Table IV. 

Multiply this rate^by the minutes in the whole Hour Angle* 
and we have the “ Reduction.” 

With the given latitude and declin.ation compute Meridian 
Zenith Distance. , 

Add “ Reduction ” found above to this Meridian Zenith Distance. 
'The Slim is Zenith Distance required. 

Example 9. — In latitude 41® 20' N. required the Zenith Distance 
of hiiriiis (Dec. 10® '15' jS.) at an Hour Angle of 22'" (West). 

From Burdwooi for latitude 41® 20' N., Declination 10.J® 
(contrary name), half Hour Angle 11”*, the Azimuth is 3® nearly. 

From Table IV, “ rate of change ” for latitude 41® 20' N., 
Azimuth 3®, is *59'. 

“ Reduction ” = *59' x 22 = 13' nearly. 

And Meridian Zenith Di.stance = 41® 20' -|- 10® 35' = 57® e55'. 

'Thus Zenith Distance required =57® 55' -f 13' = 58® 8'. 

7^he Complete Solution for Latitude and Longitude by means 
of the Tables, 

'J4ie following example will perhaps serve to illustrate the 
manner in which a complete “fix® may be obtained by means of a 
pair of suitably chosen stars. 

Example 10. — On April 24th, 1905, at 10’* 20"* p.m. (Ship M.1\ 
nearly) in latitude 55® N., longitude 6® 20' W., the true Zenith 
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Distance of Pollux, near the Prime Vertical (West) was 57° 18', at 

IQh 45m 42 » G.M.T. 

And at 10^' 35™ (Ship M.T.), when G.M.T. was 0™ 42*, 
the true Zenith Distance of Spica was 16'. Required the 
position of ship. 

To find the longitude corresponding to latitude 55° N. from 


Zenith Distance of Pollux. 


10 ^ 


From Nautical Almanac. 


G.D. R,A.M. Sun. R.A. Pollux 


7h 

39” 

30^ 

45” 42* 2'* 7” 22" Dec. 

... 

28^ 

15' 

N. 

1 38-5 R.A. Spica 

• • • 

13*^ 

20” 

IP 

7‘4 Dec. ,, 

•1 

... 

10'" 

40' 

S. 

2 9 " 8~ 





Observed Zenith Distance Pollux 

57*" 

18' 

0 " 

Zenith Distance (from Table) 

... 

54 

42 15 

Difference 

— 

2 

35 45 

= 2-6^^ (nearly) 





Correction to Hour Angle = 418*4* x 

2-6 = 

1087-8’ 


= 18™ 8* 





Hour Anglo (from Table) 

. 4" 

31" 

36’ 


Correction 


18 

8 


Hour Anglo o£ fttar 

T 

49 

44 


R.A. of Star 

. 7 

39 

30 


Sidereal Time 

. 12 

29 

14 


B.A.M. Sun 

2 

0 

8 


Ship M/r 

. uT 

20 

6 


G.M.T 

. 10 

45 

42 


Longitude 


25 

36 


Or 6° 24' W. 





Next, to determine Latitude from Zenith ’Distauce of Spica. 

Ship M.T. (from Hour Angle of Pollux 

) 10>‘ 

20" 

0^ 


Interval between observations ... 


15 

0 


Ship M.T. of Second observation 

. 10 

35 

6 


R.A. Mean Sun ... 

2 

9 

10 


Sidereal Time 

. 12 

44 

16 


R.A. Star 

. 13 

20 

11 


Hour Angle of Spica 

. 23 

24 

5 



Prom Biirdwood, for latitude 55°, Declination 10° 40' (different 
names) and half Hour Angle 18™ (East), the Azimuth is 5° (nearly). 

From Table IV., for latitude 55°, Azimuth 5°, the rate of 
change *’ is *75'. 

Whence Reduction ” = *75' x 36 = 27'. 

Thus Meridian Zenith Distance = 66° 16' — 27'= 65° 49', and 
latitude = 65° 49' - 10° 40' = 55° 9' N. 

For the Azimuth of Pollux we have from Goodwin^s Azimuth 
Tables, for latitude 55°, Declination 28° (same name), altitude 33°, 
the bearing N. 87° W. 
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While from Burdwood for latitude 55° N., Declination 10° 40' 
(different names) Hour Angle 36”' (East) the bearing is S. 10° K. 



Laying off position lines in accordance with these data we find 
the true position to be in latitude 55° 10' N., longitude 6° 23' W. 

The mine example worked by the Marcq 8 aint- Hilaire process. 
To calculate the Zenith histanre of Polhu, 


H.M.T 

lO'- 

4.')"' 

42« 

liUQgitudc ^ . 


25 

20 

Ship M.T 

10 

20 

22 

R.A.M. Sim 

• 

2 

9 

8 

Sidereal Time ... 

12 

20 

30 

It. A. Star 

7 

30 

30 

H.A. Star 

4 

50 

0 

From Table 11. (A) (lat. 55°) Jfour Anglo 

4" 

3I"‘ 

30 

H.A. at time of observation 

4 

50 

0 

Difference 

. 18 
= 18*4’" 

24 

Change of Zenith Distance in interval = 8-6 

X 

18-4 

= i 

= 2° 


15" 



iienith Distance on P.V. 

(from Table) ... ... 54° 42' 15" 

Change in interval 2 38 15 


Calculated Zenith Distance 57 20 30 
Observed • „ ... 57 18 0 


Difference 


2 30 (Zenith nearer to Pollux) 
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To calculate the Zenith Dhtance of Spica, 


G.M.T 

11" 

0” 

42» 

Longitude 


25 

20 

Ship M.T 

10 

35 

22 

R.A.M. Sun 

2 

9 

10 

Sidereal Time ... 

... 12 

44 

32 

R.A. Star 

13 

20 

11 

Hour Anglo Stai* 

23 

24 

21 

From above, Azimuth for 

Half-hour Anglo is 

S. 5*^ 

' K. 

Assumed latitude . . . 

‘ ... f>5° 0' 

N. 

Declination... 

10 40 

8. 


Meridian Zenith Distance ... ... 65 40 

From Table IV. “ rate of change ” is ’75. 

And Reduction = *75' x 35*6. 

= 26'-7. 

Wlience Zenith Distance = 65^ 40' 4* 20'* 7. 

= 66° 7' (nearly). 

Observed Zenith Distance ... ... ... 66° 17' 

Calculated „ „ 66 7 

And difference is 10', Zenith being further from Spica than 
supposed. 


l&t ss^/o'n 


riv~ so' 


^ iSO* I X 7' iO 



If we proceed 
to lay off lines 
upon a Chart in 
..20 accordance with 

the bearings -of 
the two stars, 
^^sitionLiiK and draw posi- 
'"f/QnicSi) tion - lines at 
JO' right angles to 

these lines 
through the 
points indicated 
^ Lat. 55"* N by the diffe- 
rences obtained 
above, the posi- 
tion-lines will 
be found to in- 
tersect as before 
in latitude 55° 10' 
N., longitude 
6°'23' W. 


Ba 



TABLES 

r. (A), J.(H). 1.(0), and L(D). 

APPROXIMATE SIDEREAL TIMES OF 

TRANSIT 


(For Prime Vertical, Circle ot Maximum 
Azimuth, and Meridian). 
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Taim.k T. (A.), 


APPROXIMATE SIDEREAfi TIME AT WHICH STAUS l'A8S T’HE 
PRIME VERTICAL IN NORTH LATITUDE. 


li.VTITtrDE. 


STAB. 

60° 



55° 

50° 



45' 



40’ 


E. 

W. 


E. 

' w. 

E. 


\v. 


E. 

W. 

E. 


\v. 


Ii in 

h in 


Ii ir 

Ii III ; h 

m 


1 m 


h III 

ii III 


„ 

1 Ii III 

1 Andromedse . 

19 17 

4 50 

19 33 ! 4 34 1 19 52 


4 15 


20 15 

3 52 

20 45 

3 22 

K Arietis 

20 59 

7 £ 


21 11 6 53 i 21 25 


6 38 


21 42 

6 21 

i 22 

3 

6 0 

Aldebaran ... 

23 9 

9 51 

23 18 9 43 1 23 27 


9 34 


23 39 

9 22 

! 23 52 

9 9 

Betelguese... 

0 7 

11 33 

0 11 11 29 1 0 15 

11 25 


0 20 

11 20 

0 26 

11 14 

Pollux 

2 52 

12 27 

3 

8 12 11 t 3 27 

11 52 


3 49 

11 30 ; 4 19 

11 0 

Regulus 

4 33 

15 34 

4 39 ; 15 28 4 46 

15 21 


4 54 

15 12 i 5 

4 

15 2 

3 Leonis 

6 20 

17 8 

6 28 17 1 ! 6 37 

16 52 


6 47 

16 42 

: 6 57 

16 32 

Arcturua ... 

8 59 

19 24 

9 

9 19 13 ! 9 21 

19 1 


9 35 

18 47 

i 9 52 

18 30 

R Corona? 

10 39 

20 22 

10 54 20 7 ' 11 12 

19 49 


11 33 

19 28 

12 

0 

19 1 

Altair 

14 6 

1 26 

14 11 j 1 22 1 14 15 


1 17 


14 21 

1 11 

14 28 

1 5 

Markab 

17 35 

4 25 

17 42 ' 4 18 1 17 51 


4 9 


18 1 

3 59 

18 13 

3 47 





1 


LATITUDE. 







STAR. 

35° 


! 

,30° 25^ 

1 


20^ 

15’ 


10* 


E. 

W. 


E. 

\V. E. 

W. 


E. 


W. 

E. 

VV. 

E. ' W. 

a Andromedsoi . 

Ii in 

21 28 1 

li in 

2 39 


1 III 

ii III , 









! 

■ Arietis 

22 31 

5 32 

23 11 

4 52 '• 

Ii 

n 

Ii III 


Ii III 




i 

** Aldebaran ... 

0 9 

8 52 


0 32 

8 29 , 1 6 

7 55 

2 £ 


6 56 

Ii III 

Ii III 

1 

III 1 h IN 

Betelgueae... 

0 33 

11 7 


0 42 

10 58 0 55 

10 45 

1 13 

10 27 

1 46 

9 54 

2 59 a 41 

Pollux 

5 0 

10 19 



; 









1 

Regulus ... 

5 17 

14 50 


5 33 

14 34 5 56 

14 10 

6 32 

13 34 

7 45 

12 22 


1 

jS Leonis 

7 15 

16 13 


7 36 

15 53 i 8 6 

15 23 

8 56 

14 33 





Arcturus ... 

10 14 

18 8 

10 44 

17 38 ' 11 32 

16 51 




■ 




a Corona? 

12 38 

18 24 













Altair 

14 36 

0 56 

14 47 

0 45 15 2 

0 30 

15 25 

0 8 1 16 4 

23 28 

17 43 21 49 

Markab 

|18 28 

3 32 

18 48 

3 12 i 19 17 

243 

120 5 

1 56 




1 



u 


'I'abi.g I. (B.) 


APPROXIMATK SIDEREAL TIME AT WHIOH STARS PASS THE 
PRIME VERTICAL IN SOUTH LATITUDE. 


LATITUDE. 


STAR. 

60*^ 

56 ' 

50 

0 

46 ' 

40 ° 


1 

E. 

W. 

E. 

W. 

E. 

W. 

E. 

W. 


li ni li III 

h III 

h in 

Ii 111 ' 

Ii m 

h III 

Ii III 

)i III 

Ii m 

Ki^el 

.23 29 10 50 

23 33 

10 46 

1 23 38 

10 42 

23 43 

10 36 

23 50 

10 30 

SiriuH 

1 21 i 12 1 

1 29 

11 53 

i 1 39 

11 43 

1 50 

11 32 

2 4 

11 18 

HydriP 

3 42 15 4 

3 46 

15 0 

3 51 

14 55 

3 56 : 14 50 

4 3 

14 43 

Spioa 

7 45 18 55 

7 51 

18 50 

1 7 57 , 

18 44 

8 4 

18 37 

8 12 

18 28 

Antares 

11 30 21 18 

1 11 44 

21 3 

’ 12 1 

20 46 

12 22 

20 26 

12 47 

20 0 

Koiiialhaut... 

18 11 3 34 

18 28 

3 16 

i 18 49 

2 56 

19 14 

2 30 

19 47 

1 57 


LATITUDE. 


STAR. 

i 36" 

3r 

25 

20 ° 

15 ° 

10 ° 


Iv 

w. 

E. i W. 

' 

E. 

W. 

E, 

W. 

E. 

VV. 

E. 

W. 


’ Ii III 

Ii III 

Ii 111 ' h in 

Ii 111 

h III 

h i» 

Ii III 

Ii 111 

h 111 

h III 

ii III 

7 2 ^ 

Ri^ol 

Sirius 

...^23 58 
... 2 22 

10 22 
11 0 

0 8 i 10 11 j 
2 45 1 10 37 j 

0 23 
3 20 

9 57 
10 2 

0 45 
4 21 

9 35 
9 1 

1 22 

8 58 

2 54 

a llydriv 
Spicii 
AntarGs 

...1 4 11 
...' 8 23 
... 13 22 

14 35 
18 18 
19 25 

4 21 1 14 25 1 
8 36118 4 

4 35 
8 55 

14 10 
17 45 

4 57 
9 25 

13 49 
17 16 

i 

5 34 
10 19 

13 12 
16 22 

7 4 

11 42 



Tablk I. (0.) 


APPROXIMATE SIDEREAL TIME OH’ MAXIMUM AZIMUTH 


(Angle of Position = 90'^.). 


IN NORTH LATITUDE. 


STAR. 

20 " 

15 ° 

10 " 

£ 


E. 

W. 

E. 

W. 

E. 

W. 

E. 

W. 


h m 

Ii m 

h III 

li m 

It in 

ii III 

Ii III 

h III 

a Androinodiu 

20 51 

3 15 

20 1 

4 5 

19 19 

4 47 

18 40 

5 26 

u Arietis 



22 38 

5 26 

21 40 

6 24 

20 50 

7 14 

Aldebaran i 





0 58 

8 2 

23 40 

9 20 

Betelgueso i 







2 40 

9 0 

Pollux i 

4 30 

10 48 

3 39 

11 39 

2 56 

12 22 

2 16 

13 2 

Regulus 1 





7 35 

12 31 

5 37 

14 29 

Leonis | 


i 



1 8 27 

15 1 

7 0 

16 28 

Arcturus i 



11 25 

16 57 

10 9 

18 13 

9 8 

19 14 

a Coronae ' 

12 33 

18 29 

12 38 

19 24 

10 52 

20 10 

10 10 

20 52 

Altair ; 

• 






16 7 

23 25 

Markab | 




I 

1 

1 

19 49 

2 11 

18 18 

3 42 


IN SOUTH LATITUDE. 




20 

15' 


5 

STAR. 


E. 

W. 

E. 

W. 

E. 

W. 

E. 

W. 









Ii III 

Ii m 

®?el 

Sinus 






1. ,11 

3 6 

10 16 

1 37 
1 49 

8 43 
11 33 

a Hydros 








5 51 

12 55 

Spica 


h in 

h III ■ 

Ii m ’ 

' h III , 



9 11 

17 29 

Axitares 


13 35 

19 13. 

12 36 

20 121 

11 48 

21 0 

11 5 

21 43 

Fomalhaut 


19 27 

2 17 ; 18 42 

3 2| 

18 3 

3 41 

17 27 

4 17 
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Tap.m.; T. (D.) 

APPROXIMATE SIDEREAL TIME OF TRANSIT OP 
PRIN(J1PAL STARS OVER MERIDIAN. 



STAB. 


i 

Dupliiiutioii. 

Sidereal Time of 
Transit. 





o / 

li III 

a Andromeilii* 


... 

... 

28 35 X. 

0 4 

Polaris ... 


... 


88 49 N. 

1 26 

aArititis ... 

... 


... j 

23 IN. 

2 2 

Aldebaran 



... 

16 19 N. 

4 31 

Capella ... 




45 5^ N. 

5 10 

Ri^el ... 




8 19 S. 

5 10 

vOrioriis ... 




6 16 N. 

5 20 

Hetelguosr 




7 23 N. 

5 50 

Canopus 




52 39 S. 

6 22 

Sirius ... 




16 35 S. i 

6 41 

Castor ... 



... , 

32 6 X. 

7 29 

Procyon . . . 




5 28 N. 

7 34 

Pollux ... 




1 28 15 X. 

7 40 

a Hydrsp ... 



1 

8 15 S. 

9 23 

Uejfulus... 




12 25 N. 

10 3 

fi Leonis . . . 




15 6N. 

11 44 

Spica ... 





10 41 S. 

13 20 

A returns 




19 20 N. 

14 11 

a Coronii* .. 




j 27 2N 

15 31 

Antares . . . 



... 


26 14 S. 

16 24 

Vega ... 




38 42 N. 

18 34 

Altair ... 




8 37 X. 

19 46 

PomalliMiit 



... 

30 7 S. 

22 53 

Markab ... 




14 42 X. 

23 0 



TABLE 11. (A). 


HOUR ANGLES AND ZENITH DISTANCES 

ON 

PRIME YERTICAL 

(For Finding First, or Principal, CoiTCction). 


LiMir OP Latitude 60'’. Appboxi.math Limits op 
Zenith Distance 30'’ to 80°. 
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Table II. (A.) 

elements upon prime vertical. 


a Andromeda (Declination 28® 34' N.) 


LATITUDE, 

60® N. 
to 

33'’4CK N. 

Hour Angle. 

Correction 
for cliange 
of iu 
declination. 

(rt) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(6) 

Change of 
Zenith Distance 
per minute of 
Time. 

o / 

h i: ,-i 


0/1/ 

S. 

/ 

M 0 

4 46 43 

66 

56 29 0 

480 

7-50 

59 40 

45 41 

6-5 

21 30 

475-2 

7 58 

20 

44 40 

6-4 

13 30 

470-5 

765 

0 

43 37 

6*3 

5 30 

466 0 

7 73 

58 40 

42 34 

6-2 

55 57 15 

4615 

7-80 

20 

41 30 

61 

49 0 

457-2 

7-87 

0 

40 26 

60 

40 30 

452-9 

7-95 

57 40 

39 22 

5*9 

32 0 

4487 

8 02 

20 

38 16 

5-8 

23 15 

444-7 

BID 

0 

37 10 

5-8 

14 15 

440 7 

8-17 

56 40 

36 4 

5-7 

5*15 

436-8 

8-24 

20 

34 57 

J5-6 

54 56 0 

4329 

8-32 

0 

53 49 

5-5 

46 30 

429-2 

839 

55 40 

32 41 

5-4 

37 0 

425-5 

8 46 

20 

31 31 

5-4 

27 0 

421-9 

8-53 

0 

30 22 

.5-3 

17 0 

4184 

8 60 

54 40 

29 11 

5-2 

7 0 

415-0 1 

8-68 

20 

23 0 

5-1 

53 56 30 

411-6 

8-75 

0 

26 48 


46 0 

408 3 

8-82 

63 40 

25 35 

5-0 

35 15 

405-1 

8 89 

20 

24 21 

4-9 

24 30 

401-9 

8-V6 

0 

23 7 

48 

13 15 

398-7 

9-03 

52 40 

21 51 

4-8 

1 45 

3957 

9-10 

20 

20 35 

47 

52 50 15 

392-8 

917 

0 

19 18 

4-6 

38 30 

389-8 

9-23 

51 40 

18 0 

4-6 

26 15 

3869 

93) 

20 

16 41 

4-5 

14 0 1 

384 1 

9-37 

0 

15 21 

4*4 

1 30 j 

381-4 

9-44- 

50 40 

14 1 

4-4 1 

51 48 45 

378 6 1 

9-51 

20 

12 39 

4-3 

35 45 1 

376-0 

957 

0 

11 1.6 1 

4-2 

22 30 1 

373-4 

9 64 

49 40 

9 52 

4-2 

9 0 j 

370-8 

9-71 

20 

8 27 

41 

50 55 15 i 

368-3 1 

977 

0 

7 0 

41 

41 0 1 

365 8 

984 

48 40 

i 5 33 

4-0 

26 45 

363-4 

991 

20 

4*4 

40 

12 0 

361-0 

997 

0 

2 35 

3-9 

49 57 0 

358 7 

10-04 


• (a) Increased Decimation add. Decreased Declination xultract, (^) For nse in flndini; 

Hour Angle from Zenith IHetanee^ (c) For use iu finding Zenith Uwtanee trom Hour An^U. 

0 2 
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Tablk ir. {h..)— Continued. 
ELEMENTS UPON PRIME VERTICAL. 


• Anobomeda! (Declinatiom 28° 34' N.). — Conlinuei. 


LATITUDE, 

60® N. 
to 

33°40'N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 

(a) 

Zenith 

Distance.' 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(b) 

Change of 
Zenith Distanen 
per minute of 
Time. 

(<?) 

p / 

h in R 

s. 

0 / // 

s. 

/ 

47 40 

4 1 3 

3-8 

49 41 45 

356-4 

10-10 

20 

3 59 31 

38 

26 0 

354-1 

10-17 

0 

57 57 

3-7 

10 15 

351-9 

10-23 

46 40 

56 22 

3-6 

48 53 45 

349-7 

10-29 

20 

54 45 1 

1 3*6 

37 15 

347-6 

10-36 

0 

53 7 

35 

20 15 

345-5 

10-42 

45 40 

51 27 

3-5 

2 45 

343-4 

1048 

20 

49 46 1 

3*4 

47 45 0 

341-4 

10-54 

0 

48 3 

3*3 

27 0 

339-4 

10-61 

44 40 i 

46 18 

3^3 

8 30 

337-5 

10-67 

20 

, 44 32 ^ 

3-2 

46 49 15 

335-5 

10-73 

0 1 

1 42 43 

3-2 

30 0 

333-6 

10-79 

43 40 

40 53 

31 1 

10 0 

331-8 

1085 

20 ! 

I 59 1 

31 

45 49 45 

330-0 

1091 

0 

37 7 

30 

28 45 

328-2 

1097 

42 40 

35 10 i 

30 

7 30 

326-4 

1103 

20 

1 i 

2*9 

44 45 45 

324-7 

11-09 

0 

31 10 ! 

1 29 

23 15 

323-0 

11-15 

41 40 

29 7 1 

1 2’8 

0 15 

321-3 

11 21 

20 

27 1 I 

1 27 

43 36 45 

3196 

11-26 

0 

24 53 

27 

12 30 

318-0 

1132 

40 40 j 

22 42 

27 

42 47 45 

316-4 

' 1138 

20 i 

i 20 28 

26 

22 15 

314-8 

11-44 

® i 

j 13 11 

26 

41 56 0 

3133 

11-49 

39 40 I 

15 50 

25 

29 0 

, 311-8 i 

11-55 

20 1 

13 27 

1 2-5 

1 30 

3103 

1160 

0 

11 0 ! 

1 24 

40 33 0 

308 8 

1166 

38 40 

8 30 

24 

3 45 

3074 

1171 

20 

5 56 

23 

39 33 30 

306-0 

11-77 

0 

3 17 

22 

2 30 

3046 

11-82 

37 40 

0 35 

22 

38 30 30 

303-2 

1187 

20 

2 57 48 

21 

37 57 15 

3018 

11-93 

0 

54 57 

21 

23 15 

300-5 

11-98 

36 40 

' 52 0 

20 

36 47 45 

299 2 

1203 

20 

48 f8 ! 

: 20 

11 15 

297 9 

1208 

0 ! 

: 45 51 1 

i 20 

35 33 30 

296 7 : 

12-14 

35 40 : 

42 38 ! 

1^ 

34 54 15 

2954 

1219 

20 1 

39 18 ' 

18 

13 30 

294-2 

1224 

0 i 

35 51 

18 

33 31 15 

2930 

1229 

34 40 1 

32 16 

17 

32 47 15 

291-8 

12-34 

20 1 

28 34 

16 

1 30 

290-6 

12-39 

0 ; 

24 42 

1-6 

31 13 30 

2895 

12-44 

33 40 

20 41 j 

1-5 

30 23 30 i 

288-4 1 

1248 


(a) Increased Declination add. Decreased Declination mhtract. (k) For nse in finding 

Umu Angle from Zenith JJigtance. (c) For use in finding Zenith Distance from Hour Angle. 
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Table II, (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL 


a ARiBTfb (DECT 4 INATION 23® 1' N.) 


IiATITUDE, 
60® N. 
to 

27® N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 

(a) 1 

Seconds of Time 
< for change of 
Zenith | one degree of 

Distance. ' Zenith Distance. 

(M 

Change of 
Zenith Distouco 
per minute of 
Time. 

0 / 

ii III • 

1 

0 0 » 

s. 

1 

60 0 

5 3 13 

6*7 

63 9 45 

480*0 

7-50 

59 40 

2 26 

6*6 

3 45 

475*2 

7*58 

20 

1 38 

6-5 

. 62 57 45 

470*5 

7-65 

0 

0 51 

6-4 

51 45 ^ 

466*0 

7*73 

58 40 

0 2 

63 

45 30 

461*5 

7-80 

20 

4 59 14 

6*3 

39 0 

457*2 

7*87 

0 

58 25 

6*2 

32 45 

452*9 

7-95 

57 40 

5*7 36 

6*1 

26 15 

448*7 

8*02 

23 

56 47 

60 

19 30 

444 7 

810 

0 

55 57 

5-9 

12 45 

4407 

8*17 

56 40 

55 6 

5-8 

5 45 

436*8 

824 

20 

54 15 

5-8 

61 58 45 

432*9 

8-32 

0 

53 24 

5*7 

51 15 

429*2 

839 

55 40 

52 32 

5*6 

44 15 

425*5 

8-46 

20 

51 40 

5*5 

37 0 

4219 

8-53 

0 

50 47 

5*5 

29 15 

4184 

8’60 

54 40 

49 53 

5*4 

21 45 

415*0 

868 

20 

49 0 

53 

14 0 

4U*6 

875 

0 

48 5 

5*2 

6 0 

408*3 

8*82 

53 40 

47 10 

i • 51 

60 57 45 

4051 

8*89 

20 

46 15 

51 

49 30 

401*9 

8*96 

0 

45 19 

50 

41 15 

393*7 

9*03 

52 40 

44 23 

! . 50 

32 45 

395*7 

9*10 

20 1 

43 25 

! 4-9 

24 0 

3928 

9*17 

0 

42 28 

; 4-8 

15 15 

! 3898 

9*23 

51 40 

41 29 

4-8 

! 6 0 

386*9 

930 

20 

40 30 

1 47 

69 57 0 

i 3841 

9*37 

0 

39 31 

1 4-6 

! 47 30 

i 381*4 

9*44 

50 40 

38 31 

1 4*6 

: 38 0 

3786 

' 9*51 

20 

o7 oO 

i 4*6 

28 31 

3760 

1 9*57 

0 

36 28 

45 

18 30 

373*4 

1 9*64 

\9 40 

35 26 

i 4-4 

1 8 30 

' 370*8 

971 

20 

34 23 

4*3 

1 58 58 15 

368*3 

1 9*77 

0 

33 19 

4*3 

47 45 

365*8 

1 98t 

48 40 

32 14 

4*2 

37 15 

363*4 

i 9*91 

20 

31 9 

4*2 

26 15 

361*0 

9 97 

0 

30 3 

4*1 

15 15 

3587 

10*04 

47 40 

28 56 

41 

4 0 

356*4 

10*10 

20 

27 48 

4*0 

57 52 30 

; 354*1 

10*17 

0 

26 39 

1 3*9 

41 0 

351*9 

10*23 

46 40 

25 29 

I 3*9 

29 0 

1 349 7 

1029 

20 

24 19 

3*8 

16 45 

i 347 6 

10*36 

0 

23 7 

• 

3*8 

4 30 

345*6 

1042 


(o) liicrease<l Declination odd. Decreased Declination HuUrnct. (h) For use in finding 
Hour Angle from Zenith Distance, (c) For use in findiuj Zenith Distance from Hour Angle, 


^0 09 , I OF ULTUHI 


Iablh II. (A.) — Continued. 
^]LEMENTS UPON PRIME VERTICAL. 


a Arietis (Declination V 


LATITUDE, 

60" N. I 
to 

27'-’ N. I 


Hoiir Angle. 


45 40 
20 
0 

44 40 
20 
0 

43 40 
20 
0 

42 40 
20 
0 

41 40 
20 
0 

40 40 
. 20 
0 

39 40 
20 
0 

38 40 
20 . 
0 

37 40 
20 
0 

36 40 i 
20 
0 

35 40 
20 
0 

34 40 
20 
0 

33 40 
20 

0 ; 

32 40 
20 
0 


, 4 21 55 
20 41 
19 27 

18 11 
16 54 
15 36 

14 17 
12 57 
11 36 

10 13 
8 49 
7 24 

5 57 
4 29 
2 59 

1 27 
3 59 55 
58 20 

56 44 
55 6 
53 26 

51 44 
50 0 
48 15 

46 27 
44 37 
42 44 j 

40 49 
38 52 
36 52 

34 50 
32 44 
30 35 

28 24 
26 9 
23 51 

21 29 
19 4 
16 35 

14 1 
11 23 
8 40 


Correction 
tor chan^ 
of V in 
declination. 
(«) 


Zenith 

Distance. 


38 
3*7 
3-6 

3-6 
36 
3*5 

3-4 

3-4 

3-3 

3-3 

3-2 

3-2 

31 

31 

30 

30 

2-9 

2-9 

2*8 

2-8 

27 

27 

27 

2'6 

2-6 

2-5 

2-5 

2-4 

2-4 

2-3 

2-3 

2-3 

2-2 

2-2 

21 

21 

21 

20 

20 ' 

20 

19 

1*9 


56 51 45 
39 0 
25 45 

12 30 
55 58 45 
44 45 

30 30 
16 0 
1 0 

54 45 45 
30 30 
14 30 

• 53 58 30 
42 0 
25 0 

7 45 
52 so 0 
32 0 

13 30 
51 54 45 
35 15 

15 30 
50 55 15 
34 30 

13 0 
49 51 15 
28 45 

6 0 
48 42 15 
18 0 

47 53 0 
27 45 
1 30 

46 34 30 

6 45 
45 38 15 

8 45 
44 38 15 

7 0 

43 34 45 
1 30 
42 27 0 


Declination ad j. 
loui Anth from Zrinifc VMani 4 


Change of 
lith Distance 


Seconds of Time 

tor change of i Zenith 

4^7“ of per minuto of 
Zenith Distance. Time. 

W I (c) 


s. 

/ 

343-4 

10-48 

341-4 

1054 

339-4 

10-61 

337-5 

1067 

335-5 

1 10-73 

* 3336 

1 10-79 

3318 

1085 

330-0 

1 10-91 

328-2 

j 1097 

326-4 

i 11-03 

324-7 

11-09 

3230 

11-15 

321-3 

11-21 

3196 

11-26 

318-0 

1 11-32 

316-4 

1 11-38 

3148 

11-44 

313-3 

11-49 

311-8 

ll '55 

310-3 

1160 

3088 

1 1106 

307-4 

11-71 

306-0 

11-77 

304 6 

11-82 

3032 

11-87 

3018 

11-93 

3005 

11-98 

299-2 

12-03 

2979 

12-08 

296-7 

1214 

295-4 

12-19 

2942 

1224 

2930 

12 29 

291-8 

12-34 

2906 

12-39 

2895 

12-44 

2884 

12 - 48 . 

2873 

12-53 

2862 

12-58 

285-1 

12-63 

284-0 

1267 

283-0 

1272 


DwrwKd Dwlinntion (t) Por «« i» 017“ 

(c, Poruse,nfiaainjZ.»iH 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


a Arietis (Declination 23*’ V ' S .)-~~ Qont \ Mied , 


LATITUDE, 

60® N. 
^■'tO 

27® H. 

Hour Allele. 

1 

Correction j 
for chaD^e 

of 1' in ' Zenith 

declination. i Distance. 

(aj ! 

! 

Seconds of Time 
for change of 
ono degree of 
Zenith Distance, 

(ft) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

0 / 

Ii 111 n 

s. " ' " 

s. 

t 

31 40 

3 5 53 

1-8 41 51 30 

2820 

nn 

20 

3 0 

1-8 14 45 

2810 

12-81 

0 

0 2 

1-7 40 36 30 

2800 

1286 

30,40 

2 56 58 

1-7 39 57 0 

2790 

12-90 

20 

53 47 

1*6 16 0 

2781 

12-95 

0 

50 30 

1-6 38 33 15 

2771 

1299 

29 40 1 

47 5 

1-5 : 37 49 0 

276-2 

1303 

20 

43 33 

1*5 2 45 

275-3 


0 

39 53 

1-4 ; 36 14 30 

274-4 

13-12 

28 40 

36 3 

1*4 35 24 15 

273-5 

13-16 

20 1 

32 3 

1-3 34 31 45 

272-7 

13-20 

0 1 

27 52 

1-3 33 36 30 

271-9 

13-24 

27 40 

23 30 

1-2 ' 32 38 30 

271-0 

13-28 

20 

18 54 1 

1-2 . 31 37 15 

270-2 

13-33 

0 1 

14 3 

11 : 30 32 30 

2694 

13-37 


Alde^ran (Declination Id'’ 19' N.) 


LATITUDE, 

1 

1 ’orrection 
for change 


Seconds of Time 
for change of 

Change of 
Zenith Distiiiioe 

60'* N. 
to 

Hour Angle. 

« ofl'in 
aecliiintiou. 

Zenith 

Distance. 

one ilegreo of 
Zenith Distance 

per iiiiniite of 
Time. 

19° N. 


(«) 


(ft> 

1 

(«•) 

1 

o ' / 

Vi in K 

s. 

9 H 

s. 

i 

60 0 

5 21 5 

6-8 1 

71 4 15 

4800 

7-50 

59 40 

20 33 

6-7 i 

0 15 

475-2 

7-58 

'20 

20 1 

66 

70 56 15 

470-5 

7-65 

0 

19 29 

65 

52 0 

466-0 

7-73 

v^68 40 

18 56 

6-5 

47 45 

461-5 

7-80 

20 

18 23 

6-4 

43 30 

457-2 

7-87 

0 

17 50 

6-3 

39 15 

452-9 

7-95 

57 40 

17 17 

6-2 

34 45 

4487 

8-02 

20 

16 44 

6-1 

30 15 

444-7 

8-10 

0 

16 10 

6-1 

25 45 1 

440-7 

8-17 

56 40 

15 36 

6-0 

21 0 

4368 

8-24 

20 

15 1 

5-9 

16 15 

4529 

8-32 

0 

14 27 

5-8 

11 30 

429-2 

8-39 

55 40 

13 52 

5-7 

6 30 

425-5 

8-46 

20 

13 17 

5-7 1 

1 1 30 

421-9 

8-53 

0 

12 41 

M 

5-6 ' 

69 56 30 

418-4 

8-60 


(a) Increased Declination a<M. DecreaKc«l Dei’liiititifin Hiihlract. tb) For use in liudini^ 
' Houf Angle from Zmith Uiataace, (c) For wsv iu tlndiui? Zenilh iJintance from Hour AhjUt 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


Aldebaran (Declination 16^ 19' N.) — Continued. 


IjATITUDE. 

eQ® N. 
to 

ir N. 

Hour Angle. 

Correction 
for change 
of in 
declination. 
(«) 

Zenith 

Distance. 

Seconds of Time 
for a change of 
one degree of 
Zenith Distance. 

(ft) 

Change of 
Zenith Distance 
per minute of 
Time. 

(<•) 

9 / 

h m » 

s. 

O 0 It 

s. 

0 

54 40 

5 12 5 

5-5 

69 51 15 

415-0 

8-68 

20 

11 29 

5*4 

46 0 

411-6 

8-75 

0 

10 53 

5-4 

40 45 

406*3 

8*82 

53 40 

10 16 

5-3 

35 15 

405-1 

8*89 

20 

9 39 

5*2 

29 45 

401-9 

8*96 

0 

9 1 

5-2 

24 15 

398*7 

9*03 

52 40 

8 24 

51 

18 30 

395*7 

9*10 

20 

7 45 

5-0 

12 45 

392*8 

9*17 

0 

7 7 

50 

645 

389*8 

9*23 

51 40 

6 28 

49 

0 45 

386*9 

9*30 

20 

5 49 

4-9 

68 54 45 

384*1 

9-37 

0 

5 9 

4-8 

48 30 

381*4 

9*44 

50 40 

4 29 

4-7 

42 0 

378*6 

9*51 

20 

3 48 

4-7 

35 45 

376*0 

9*57 

.0 

3 7 

4-6 

29 0 

373*4 

9*64 

49 40 

2 26 

4-6 

22 3b 

370*8 

9*71 

20 

1 44 

4-5 

15 30 

368*3 

9*77 

0 

1 2 

4-4 

8 45 

365-8 

9*84 

48 40 

0 19 

4-4 

1 45 

363*4 

991 

20 

4 59 36 

4-3 

67 54 30 : 

361*0 ! 

9*97 

0 

58 52 

4-3 

47 15 i 

358*7 ! 

1 

10*04 

47 40 

58 8 

4-2 

39 45 1 

3564 i 

10*10 

20 

57 23 

4-2 

32 15 

354*1 

10*17 

0 

56 38 

41 

24 30 

351*9 

10*23 

46 40 

55 52 

4-1 

16 45 

349*7 

10*29 

20 

55 6 

40 

8 45 ' 

347*6 

10*36 

0 

54 19 

4-0 

0 45 

345*5 

10*42 

45 40 

53 32 

3-9 

66 52 15 

343*4 

10*48 

20 

52 43 

3-9 

44 0 

341*4 

1054 

0 

51 55 

3*8 j 

35 15 

339*4 

10*61 

44 40 

51 5 

3'8 

26 30 

337*5 

10*67 . ' 

20 

50 16 

3*7 

17 45 

335*5 

10*73 ' 

0 

49 25 

3-7 

! 

8 45 

333*6 

10*79 

43 40 

48 34 

3-6 

65 59 30 

331*8 

1085 

20 

47 42 

3-6 

50 0 

330*0 

10*91 

0 

46 49 

3*5 

40 15 

3282 

10*97 

42 40 

45 56 

3-5- 

30 30 

326*4 

11*03 

20 

45 2 

3*4 

20 30 

324*7 

11*09 

0 

44 7 

3-4 

10 30 

3230 

11*15 

41 40 

43 11 

3-4 

0 0 

321*3 

11*21 

20 

42 14 

33 

64 49 30 

319*6 

11*26 

0 

41 17 

3-3 

38 45 

318*0 ^ 

11*32 


(o) Incrensed DecUuation ndd. Increased Declination »vbtract, (1) For use in 
Hour Angle from Zenith Dieiance, (c) For use in fiiiding Zenith Distance from Hour Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PRIME VERTICAL. 


AiiDKBaban ^ECLiKATtON 16° 19' N.) — Cmitimucl. 


JiATITUDE. 

60* N. 

. to 

19'* N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination* 
(«) 

Zenith 

Distance. 

Seconds of Time 
for a change of 
one degree of 
Zenith Distance, 
(b) 

Change of 
Zenith Distance 
per minute of 
Time* 

o / 

k m ■ 

8, 

O t It 

s. 

' 

40 40 

4 40 19 

3-2 

64 27 45 

3164 

11-38 

20 

39 20 

3-2 

16 30 

. 314-8 

11-44 

‘ 0 

38 20 

31 

5 0 

313-3 

11-49 

39 40 

37 19 

3-1 

63 53 15 

311-8 

11-55 

20 

36 17 

3*1 

41 15 

310-3 

11-60 

0 

35 14 

3*0 

29 0 

308-8 

11-66 

38 40 

34 10 

30 

16 45 

307-4 

11-71 

20 

33 5 

29 

4 0 

306-0 

11'77 

0 

31 59 

2-9 

62 51 0 

304-6 

11-82 

37 40 

30 52 

2-9 

37 45 

303-2 

11-87 

20 

29 43 

28 

24 15 

301-8 

11-93 

0 

28 34 

2-8 

10 15 

300-5 

11-98 

36 40 

27 23 

2-7 

61 56 0 

299-2 

12-03 

20 

26 11 

2-7 

41 30 

297-9 

12-08 

0 

24 57 

2-6 

26 45 

2%-7 

12-14 

35 40 

23 43 

2-6 

11 45 

2954 

12-19 

20 

22 27 

26 

60 56 15 

294-2 

12-24 

0 

21 9 

2-5 

40 15 

293-0 

12-29 

34 40 

19 50 

2’5 

24 0 

291-8 

12-34 

20 

18 29 

• 2-5 

7 30 

290-6 

1239 

0 

17 7 1 

24 

59 50 30 

289-5 

12-44 

33 40 

15 43 

24 

33 0 

2884 

12-48 

20 

14 17 1 

, 24 

15 0 

287-3 

12-53 

0 

12 50 

2-3 

58 56 45 

286-2 

12-58 

32 40 

11 20 

1 2-3 i 

38 0 

2851 

1263 

20 

9 49 

22 1 

18 45 

1 2840 

12-67 

0 

8 16 

2-2 1 

1 57 59 0 

283-0 

12-72 

31 40 

6 40 

i 2-2 

38 45 

282-0 

1277 

20 

5 2 

1 21 

1 18 0 

281-0 

12-81 

0 

3 22 

21 

j 56 56 30 

1 280-0 

12-86 

^ 30 40 

1 40 

21 

! 34 30 

1 279-0 

12-90 

20 

3 59 55 

20 

1 12 0 

! 278-1 

12-95 

0 

58 8 

2-0 

1 55 48 45 

277-1 

1299 

29 40 

56 18 

20 

! 25 0 

276-2 • 

13-05 

20 

54 25 

1-9 

i 0 15 

275-3 

13-08 

0 

52 29 

! 

= 54 35 0 

274-4 

13-12 

28 40 

50 30 

i 1-8 

• 9 0 

273 5 

13-16 

20 

48 28 

1 1-8 

53 42 15 

1 272-7 

13-20 

0 

46 23 

I 1-8 

1 

14 30 

; 271-9 

13-24 

27 40 

44 14 

I 1-7 

52 46 15 

1 271-0 

13-28 

20 

42 1 

1-7 

1 16 30 

270 2 

13-33 

0 

^ 39 44 

1 1-7 

i 51 46 0 

j 

2694 

13-37 

— 

- -- 




— ■' 

— 


(a) Increased Declination add. Decreased Declination miUcacf. (b) For use in findi 
Hour Angle from Zmith Dutance, (c) For use iu findiuj; Xenith Uidance from Hour Angle, 
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Table II. (A.) — Continued, 
ELEMENTS UPON PRIME* VERTICAL. 


Aldebaran (Declination 16® 19' N.)—Cowiiniicd. 


LATITUDE, 

60PX 

tb 

19“ N. 

Hour Aii(;le. 

Correction 
for change 
of 1' in 
declination. 
(«) 

Zenith 

Distance. 

Seconds of Tiine 
for change of 
one degree of 
Zenith Distance. 

m 

Change of 
Zenith Distance 
])er minute of 
Time. 

(C-) 

O / 

h III H 


o / // 

s. 

/ 

26 40 

3 37 23 

I 1-6 

51 14 45 

268-6 

13-40 

20 

34 58 

1-6 

50 42 15 

267-8 

13-44 

0 

32 28 

1-6 

8 30 

267-0 

13.48 

25 40 

29 53 

1-5 

49 33 45 

266-3 

13 52 

20 

27 13 

1*5 

48 57 30 

565-5 

13-56 

0 

24 27 

1*4 

20 0 

264 8 

13-59 

24 40 

21 36 

1-4 

47 41 15 

264-1 

13 63 

20 

18 38 

1*4 

0 45 

263-4 

13-67 

0 

15 34 

1*3 

46 18 45 

262-7 

13-70 

23 40 

12 22 

1-3 

45 35 0 

262-0 

13-74 

20 

1 9 3 

13 

44 49 15 

261-4 

13-77 

0 

5 36 

1-2 

1 30 

260-7 

13-81 

22 40 

1 59 

11 

43 11 45 

260-1 

. 13-84 

20 

2 58 13 

11 

42 19 30 

259-5 

13-88 

0 

54 17 

11 

41 24 45 

258 8 

13-91 

.21 40 

50 9 

M 

40 27 0 

258-2 

13-94 

20 

45 48 

10 

39 26 30 

257-7 

13-97 

0 

41 14 

10 

38 22 30 

257-1 

14-00 

'20 40 

36 24 

10 

37 14 45 

256-5 

14-03 

20 

31 16 

•9 

36 3 0 

255-9 

14-07 

0 ; 

25 50 

•9 

34 46 15 . 

255-4 

14-10 

19 40 ! 

2C 2 

•8 

33 24 15 

254-9 

14-12 . 

20 

13 48 

•8 

31 56 15 

254-3 

14-15 

0 

7 5 ' 

•7 

30 21 0 

.253-8 

14-18 


Beteloukse (Declination 7® 23' N.) 


LATITUDE, 

N. 

X. 

Hour Anglo. 

Cenvotiou 
for change 
of 1' in 
declination, 
(tt) 

i 

Zenith 

1 Distance. 

i 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
({») 

Change of 
Zenith llistauce 
per minute of 
Time. ’ 

1‘-/ 

u / 

)l III Si 

s. 

j 0/1# 

1 

s. 

/ 

60 0 

5 42 50 

69 

81 28 0 

480 0 

7-50 

69 40 

42 36 

68 

26 15 

475 2 

7-58 

20 

42 22 

6-7 

24 30 

470-5 

7-65 

0 

42 8 

6-6 

22 45 

466-0 

7-73 

ZB 40 1 

i 41 54 

6-5 

20 45 

1 461-5 

7-80 

20 

41 40 

6-4 

19 0 

457-2 

787 

0 

41 25 

6-4 

17 0 

452-9 

7-95 


(a) lucreased Dcyliuatuin Decreased Declination mhtract. (h) For uso in finding 

UoHf Au^U {roxu Z*. nit U (i*) For use in dndinij Zcntitli Diaiance from Hour An tjU^ 
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Ta£le II. (A.) — Continued. 
ELEMENTS UPON PRIME VERTICAL. 


Betelouese (Declination T 23' N.)— C.>iitin««J. 


latitude, 

• 60° N. 
to 

8°40'N. 

llour Augle. 

Correction 
for ciiunge 
of 1' in 
declination, 
(a) 

1 

Zenith 

Distance, 

i 

Seconds of Time 
for change of 
one degree of 
Zeuitli Distance. 
Kd 

Change of 
Zenith instance 
))er minute o^C 
Time. 

( 0 ) 

0 / 

Il 111 K 

, s. 

O / // 


/ 

57 40 

5 41 11 

I 6-3 

81 15 0 

448-7 

802 

20 

40 56 

6-2 

13 15 

444-7 

8-10 

0 

40 41 

j 61 

11 15 

440-7 

8-17 

56 40 

40 27 

' 61 

9 15 

436-8 

8-24 

20 

40 12 

60 

7 0 

432-9 

8-52 

0 

39 57 

5-9 

5 0 

429-2 

8-39 

55 40 

59 41 

5*8 

2 45 

425-5 

8 46 . 

20 

39 26 

58 

0 45 

421 9 

8-53 

Q i 

39 11 

5-7 

80 58 30 

418-4 

8-60 

54 40 

38 55 

5-6 

56 15 

415-0 

868 

20 

38 39 

5*5 

54 0 

411-6 

8-75 

0 

58 23 

5-5 

51 30 

408-3 

8-82 

53 40 ' 

38 7 

5-4 

49 15 

405-1 

8-89 

20 : 

57 51 

5-3 

47 0 

401-9 

8-96 

0 

37 35 

5-3 

44 30 

398-7 

9-03 

52 40 

37 19 

5-2 

42 0 

395-7 

9-10 

20 

57 2 

5-2 1 

59 30 

392 8 

9-17 

0 i 

36 45 

5-1 j 

36 45 

389-8 

9-23 

' 51 40 

36 29 

5-0 

34 15 

386 9 

9-30 

20 : 

36 12 

50 

31 30 

384-1 

9-57 

0 

35 54 ; 

• 4-9 1 

29 0 

381-4 

9-44 

50 40 

35 37 1 

4-9 ‘ 

26 15 

378-6 

9-51 

20 . 

35 20 : 

48 ; 

25 30 

576-0 

9-57 

0 

35 2 I 

. 4-7 

20 30 

373-4 

9-64 

49 40 

34 44 

4-7 

17 45 

570-8 

9-71 

20 

34 26 

4-6 ; 

14 45 

368-3 

9-77 

0 

34 8 

4-6 

11 Ab 

565-8 

984 

48 40 

33 49 

4-5 

8 45 

363-4 

9-91 

20 

33 31 

4-5 

5 45 

361-0 

9-97 

0 

35 12 

4-4 

2 30 

358-7 

10-04 

47 40 

52 53 ■ 

4-4 

79 59 15 

3564 

10-10 

• 20 

52 34 1 

4-3 

56 0 

354-1 

1017 

0 

52 14 I 

4-3 

52 45 

351-9 

1023 

46 40 

51 55 ' 

4-2 ! 

49 30 

349-7 

10-29 

20- 

31 55 

4-2 

46 0 

347-6 

10-36 

0 

31 15 

4*1 

42 30 

545-5 

10-42 

45 40 

30 54 i 

4-1 i 

39 0 

343-4 

10-48 

20 

50 34 , 

4-0 j 

35 30 

341-4 

10-54 

0 

30 13 1 

4-0 1 

31 45 . 

339-4 

10-61 

44 40 

29 52 1 

3-9 ' 

28 0 

337-5 

10-67 

20 

29 31 

3-9 ' 

24 15 

335 5 ! 

10 73 

0 

29 9 i 

3-8 

20 15 

333-6 

1079 


. (a) lxicret'ise«l I^cliuatioD add, Deci'eased Declination (h) For use in liudini; 

Hour Angle from Zenith hielance, (c) For ufse in tiuiljjig* Zenith iJielancc from J/omi* Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PRIME VERTICAL. 


Betelouese (Declination T 23 ' N .) — Continued. 


JiATITUDE, 

60’ N. 
to 

8^40' N. 

Hour Aufjle. 

Correction 
for change 
of 1' in 
declination. 
(«> 

Zenith 

Distance. 

, Seconds of Time 
for change of 
one degree of 
Zenith Distance, 
(f) 

Gbaage of 
Zenith IMstauce 
per minute of 
Time. 

(c) 


h m a 

8. 

c / tt 

8. 

/ 

43 40 

5 28 47 

38 

79 16 30 

331-8 

10-85 

20 

28 25 

3*7 

12 30 

330-0 

1091 

0 

28 3 

37 

8 15 

328-2 

10-97 

42 40 

27 40 

3-6 

4 15 

326 4 

11-03 

20 

27 17 

3-6 

0 0 

! 524-7 

11-09 

0 

26 54 

3-6 

78 55 45 

323 0 

11-15 

41 40 

26 31 

35 

51 15 

1 321-3 

11-21 

20 

26 7 

3-5 

46 45 

319-6 

11-26 

0 

25 43 

34 

42 15 

318-0 

11-32 

40 40 

25 18 

3-4 

37 30 

316-4 

11-38 

20 

24 53 

3-4 

33 0 

314-8 

11-44 

0 

24 28 

33 

28 0 

3133 

11-49 

39 40 

24 2 

3*3 

23 15 

3118 

11-55 

20 

23 36 

3-2 

18 15 

310-3 

11-60 

0 

23 10 

32 

13 0 

308-8 

11-65 

38 40 

22 43 

3-2 

7 45 

307-4 

11-71 

20 

22 16 

31 

2 30 

306 0 

11-77 

0 

21 49 

31 

77 57 0 

304-6 

11 - 82 , 

37 40 

21 21 

30 

51 30 

303-2 

11-87 

20 

20 52 

50 

1 46 0 

• 301-8 

11-93 

0 

20 24 ; 

5-0 

; 40 15 

1 300 5 

11-98 

35 40 

19 54 ! 

2*9 

j 34 15 

, 299-2 

1203 

20 

19 25 

29 

28 15 

i 297-9 

12-08 

0 

18 54 

2*9 

22 15 

; ‘ 296-7 

12-14 

35 40 1 

18 24 

28 

16 0 

295 4 

12-19 

20 i 

17 52 

28 

9 45 

1 294-2 

12-24 

0 

17 20 

28 

3 15 

; 293-0 

1229 

34 40 

16 48 i 

27 

76 56 30 

! 291-8 

12-34 

20 

16 15 : 

27 

: 49 45 

290 6 

12-39 

0 

15 42 

2-6 

. 42 45 

1 

289-5 

12-44 

33 40 

15 8 

2*6 

! 35 45 

288-4 

12-48 

1 

14 33 

26 

28 30 

287-3 

12-53 

0 ! 

13 58 ; 

2*5 

i 21 15 

1 

286-2 

12-58 

32 40 

13 22 i 

' 25 

! 13 30 

285-1 

1263 

20 

12 45 

2*5 

5 45 

284-0 

12-67 

0 ; 

12 8 

2-4 

, 75 58 0 

283-0 

12-72 

31 40 

11 29 

24 

49 45 

: 2820 

12-77 

20 

]0 51 

2-4 

41 30 

281-0 

12-81 

0 

10 11 

1 

23 

1 

33 0 

280 0 

12-86 

30 40 I 

9 31 

23 

24 30 

: 279-0 

12-90 

20 1 

1 8 49 

25 

15 30 

2781 

12-95 

0 ! 

! 8 7 

22 

6 30 

277-1 

12-99 


D^linalioa odii, Dpore.(sed Decliimtioii HuUract. (i) For use infadiac 
Au://r from Zenith l>htat.c\ {c) For use in finding Zenith Dieiance from H&iir Angie, 
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Tabli : II. (A..) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


Bbtelougse (Dbownation 7 " 23 ' N .) — Continued . 


dTITUDB, 

60 “ N . 
to 

8“40'N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declinatiou« 

(o) 

o / 

h «n ■ 1 

8 . 

29 40 

5 7 24 

2-2 

20 

6 40 

2-2 

0 

5 55 

2-1 

28 40 

5 10 

2-1 

20 

4 23 

2-1 

0 

3 35 

2-1 

27 40 

2 46 

20 

20 

1 55 

2-0 

0 

1 4 

2-0 

.26 40 

0 11 

2-0 

20 

4 59 17 

1-9 

0 

58 22 

1-9 

25 40 

57 26 

1-9 

20 

56 27 

18 

0 

55 28 

1-8 

24 40 

54 27 

1-8 

20 

53 24 

1-7 

0 

52 19 

1-7 

:23 40 

51 13 

1-7 

20 

50 4 

' 1'6 

0 

48 54 

16 

:22 40 

47 42 

1-6 

20 

46 27 

i » 10 ! 

0 

i 45 10 

1 

1 5 i 

21 40 

43 51 

1-5 

20 

42 29 

15 1 

0 

41 5 

1-4 j 

20 40 

39 38 

i 1-4 1 

20 

38 8 

1-4 

1 on Ji 

0 

36 35 

1-4 

^ 19 40 

34 58 

1 

20 

i 33 18 

i 1'3 

1 « ^ 

0 

31 34 

! 1'^ 

13 40 

29 47 

1-2 1 

20 

27 55 

1-2 

0 

25 59 

1-2 

17 40 

23 58 

1-2 

20 

21 53 

11 

0 

• 19 41 

1-1 

16 40 

17 25 

1-1 

20 

' 15 2 


0 

^12 32 

1 1-0 


Zenith 


Seconds of Time CliauKO of 
for change of i Zenith Distan^ 
one degree of ■ l»er minute of 
Zenith Distance. Time, 

(I,) ; (<•) 


57 0 
47 30 
37 45 

27 45 
17 30 
6 45 

73 56 0 
44 45 
33 30 

21 45 
9 30 
72 57 15 

44 30 
31 15 

17 45 

4 0 
71 49 45 
35 0 

19 45 
4 0 
70 48 0 

31 15 
14 0 
69 56 15 

37 45 

18 45 
68 59 15 

38 45 
17 45 

67 55 45 

33 15 
9 30 
66 45 0 

19 45 
65 53 15 

25 30 

64 56 45 

26 45 
63 55 30 

22 45 
62 48 30 
12 45 


276 2 
2753 
274-4 

273-5 
272 7 
271-9 

2710 
270 2 
269-4 

2686 

267-8 

2670 

266-3 
265-5 
264 8 

264-1 

263-4 

2627 

262-0 

261-4 

260-7 

260-1 

259-5 

258-8 

258-2 

257-7 

257-1 

256 5 
255 9 
255 4 

254-9 
254-3 
253 8 

253-3 
252 8 
252-4 

251-9 

251-4 

2510 

250 5 
2501 
249 7 


13-03 

13-08 

13-12 

13-16 

13-20 

13-24 

13-28 

13-33 

13-37 

13-40 
13 44 
13-48 

1352 

13-56 

13-59 

13 63 
1367 
13-70 

13-74 

13-77 

13-81 

13-34 
13-88 
13 91 

13 - 94 

13 97 

14 - 00 

14-03 

14 07 
14-10 

14-12 

14-15 

14-18 

14-21 
14 24 
14-27 

14-30 
14-32 
14 34 

14 37 
14-39 
14-42 


(a) Increased Declination ^ For in finding 

Hour Angle from Zenith JJiitiunce, i / 


H»htract. (M For iiHe in fimliuic 

Zenith Distance from U»ue Angic, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PRIME VERTICAL. 


Betelouebe (Declination T 23' N.). — Continued. 


LATITUDE, 

60^ N. 
to 

8 ' 40' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 
(a) ‘ 

Zenitli 
Distance. . 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(b) 

' 

Change of 
Zenith Distaape 
per minute of 
Time. . 

(c) 

o / 

h m M 

8. 

O f It 

8. 

/ 

15 40 

4 9 56 

10 

61 35 0 

249-3 

14-44 

20 

7 11 

10 

60 55 30 

248 9 

14-47 

0 

4 19 

10 

13 45 

248-5 

14-49 

14 40 

1 18 

•9 

59 30 0 

248-1 

14-51 

20 

3 58 6 

•9 

58 43 45 

247-7 

14-53 

0 

54 45 

•9 

57 54 45 

247-3 

14-55 

13 40 

51 11 

•8 

3 0 

247-0 

14-58 

20 

47 25 

•8 

56 8 0 

246-6 

14-60 

0 

43 25 

•7 

55 9 45 

246-3 

14-62 

12 40 

39 11 

7 

54 7 30 

246-0 

. 14-63 

20 

34 37 

•7 

53 0 45 

245-7 

14-65 

0 

29 45 

•7 

51 49 30 

245-4 

14-67 

11 40 

24 31 

•6 

50 32 30 

245-1 

14-69 

20 

18 53 

•6 

49 9 45 

244-8 

14-71 

0 

12 46 

•6 

47 39 45 

244-5 

14-72 

10 40 

6 7 

•5 

i 46 1 45 

244-2 

14-74 

20 

2 58 50 

•5 

44 14 15 1 

244-0 

1476 

0 

50 48 

•5 

I 42 16 0 : 

243-7 

14-77 

9 40 

41 53 

•4 

40 4 0 i 

243-5 

14-79 

20 

31 51 

•4 

37 35 30 : 

243-2 

14-80 

0 

20 24 

•4 

34 46 0 I 

243-0 

14-82 

8 40 

7 6 

•3 

31 28 45 

242-8 

14-83 


^402 

Pollux (Declination 28® 15' N.) 


LATITUDE, 
60^ N. 

33’ 20' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declimalion. 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(6) 

Change of 
Zenith Distance 
per minute of 
Time, 
ic) ^ 

0 / 

h in 1 

s. 

oil! 

s. 

/ 

60 0 

4 47 43 

66 

56 52 15 

480-0 

7-50 

59 40 

46 42 

6-5 

44 30 

475-2 

758 

20 

45 41 

6-4 

36 45 

4705 

765 

0 

44 39 

63 

29 0 

4660 

7-73 

58 40 

43 37 

62 

21 0 

461-5 

780 

20 

42 35 

6-1 

12 45 

457 2 

7-87 

0 

41 32 

60 

4 30 

4529 

7-95 

57 40 

40 28 

6-0 

55 56 0 

448-7 

8-02 

20 

39 24 

5-9 

47 15 

4447 

, 8-10 

0 

38 19 

j 

5-8 

38 30 

440-7 

817 


(a) Increased Declination add. Decreased Declination suUract. (6) For use in rinding 
Hour An^jU from Zmiith Dutanv*. [c) For use in finding Zenith Distance from Hour A « :i!e. 
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Table II. (A.) — Contimied. 
ELEMENTS UPON PRIME VERTICAL. 


Pollux (Declination 20* 15' --Continued. 


LATITUDE, 

60“ N. 
to 

33* 20' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(»)) 

Glmi^ of 
Zenith Distance 
per minute of 
Time. 

(«) 

o f 

Ii ni a 

3. 

o t » 

3. 

/ 

56 40 

4 37 13 

5*7 

55 29 30 

436-8 

8-24 

20 

36 7 

5-6 

20 30 

432-9 

8*32 

0 

35 0 

5-5 

11 0 

429-2 

8-39 

55 40 

33 53 

5*4 

1 45 

425-5 

8*46 

20 

32 45 

5*4 

54 52 0 

421-9 

8*53 

0 

31 36 

5-3 

42 15 

418-4 

8-60 

54 40 

30 26 

5*2 

32 15 

415-0 

8*68 

20 

29 16 

51 

22 0 

411-6 

8*75 

0 

28 5 

5*1 

11 30 

408-3 

8*82 

53 40 

26 53 

50 

1 0 

405-1 

8-89 

20 

25 41 

4*9 

53 50 15 

401*9 

8-96 

0 

24 28 

4-8 

39 15 

398*7 

9-03 

52 40 

23 14 

4-8 

28 0 

395-7 

9-10 

20 

21 59 

4*7 

16 45 

392 8 

9-17 

0 

20 43 

4-6 

5 0 

389-8 

9-23 

51 40 

19 26 

4-6 

52 53 15 

386-9 

9-30 

20 

18 8 

4-5 

41 0 

384*1 

9-57 

0 

16 50 

4*4 

28 45 

1 381*4 

9-44 

50 40 

15 30 

4*4 

16 15 

378-6 

9-51 

20 

14 10 

. 4-3 

3 30 

376-0 

9-57 

0 

12 48 

4*3 

1 51 50 15 

373-4 

9-64 

49 40 

11 26 

4-2 

37 0 

3708 

9-71 . 

20 

10 2 

41 

23 30 

368*3 

977 

0 

8 37 

' 41 

9 30 

365*8 

9-84 

48 40 

7 11 

1 4-0 

50 55 30 

363*4 

9-91 

20 

5 44 

4-0 

41 0 

361*0 

9-97 

0 

4 16 

3-9 

26 15 

358-7 

1004 

47 40 

2 46 

3-8 

11 15 

356-4 

10-10 

20 

1 15 

3-7 

49 56 0 

354*1 

10-17 

0 

3 59 43 

3-7 

40 15 

351*9 

10-23 

46 40 

58 10 

3-7 

24 15 

349-7 

10-29 

20 

56 35 

3-6 

8 0 

347-6 

10*36 

. 0 

54 58 

3-5 

48 51 15 

345-5 

1042 

45 40 

53 20 

3-5 

34 0 

343-4 

10-48 

20 

51 41 

3-4 

16 45 

341-4 

10-54 

0 

50 0 

3*4 

47 58 45 

339-4 

10-61 

44 40 

48 17 

3*3 

40 45 

337-5 

10-67 

20 

46 32 

3*3 

22 0 

335-5 

1073 

0 

44 46 

3-2 

3 0 

333 6 

10-79 

43 40 

42 58 

31 

46 43 30 

331-8 

10-85 

20 

41 8 

31 

23 30 

330-0 

10-91 

0 

39 16 

30 

3 0 

3282 

10-97 

42 40 

37 22 

30 

45 42 15 

326-4 

11-03 

20 

35 25 

2-9 

20 45 

324.7 

11-09 

0 

^ 27 

2*9 

44 58 45 

323 0 

11-15 


(a) Increased Declination add. Decreased Declination guhfract. ^ (1) For use in finding* 

flour Aivjle from Zvnith IHstance, (c) For use in fiudinif Zenith Distance from Dour AiigU, 
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Table II. (A.)— Continued. 
ELEMENTS UPON PRIME VERTICAL. 


Pollux (Dbclinxtion 28* 15' N.)— Continwd. 


LATITUDE. 

60'' N. 
to 

33° 20' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 

(tt) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(&) 

Change of 
Zenith Distance 
per minute of 
Time. 

(C-) 

•j / 

)i m ■ 

S. 

0 t If 

s. 

1 

41 40 

3 31 26 

2-8 

44 36 15 

321-3 

11-21 

20 

29 23 

2-8 

13 15 

319-6 

11-26 

0 

,27 17 

2-7 

43 39 30 

3180 

11-32 

40 40 

25 9 

2-7 

25 15 

316-4 

11-38 

20 

22 58 

2-6 

0 15 


11-44 

0 

20 44 

2*6 

42 34 45 

313-3 

11-49 

39 40 

18 27 

2-5 

8 30 

311-8 

11-55 

20 

16 7 

25 

41 41 15 

3103 

11-60 

0 

13 43 

24 

13 30 

3088 

11-66 

38 40 

11 16 

2-4 

40 45 0 

307-4 

11-71 

20 

8 46 

2-3 

15 30 

306-0 

1177 

0 

6 12 

2*3 

39 45 15 

304-6 

11-82 

37 40 

3 33 

2-2 

14 0 

303-2 

11-87 

20 

0 51 

2-2 

38 41 45 

301-8 

1193 

• 0 

2 58 4 

21 

8 30 

300 5 

11-98 

56 40 

55 12 

21 

37 34 15 

2992 

12-03 

20 

52 16 

2-0 

36 58 30 

297 9 

12-08 

0 

49 14 , 

‘ 20 

22 0 

296-7 

12-14 

35 40 

46 6 

1-9 

35 43 45 

295-4 

12-19 

20 

42 52 

1-9 

4 15 

294-2 

12 24 

0 

39 32 

18 

j 34 23 30 

293-0 

12-29 

■34 40 

36 4 

1-7 

' 33 40 45 

2918 

12-34 

20 

32 29 

17 

32 56 30 

290-6 

1239 

0 

28 46 

1-6 

10 30 

- 289-5 

12-44 

33 40 

24 54 

1*6 

31 22 15 

288-4 

12-48 

20 

20 53 

1-5 

30 32 0 

287-3 

12-53 


Kegulus (Declination 12° 26' N.) 


LATITUDE. 

60' N. 
t,o 

14 '40' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 
(«) 

Zenith 

1 Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance, 
(b) 

Change of 
Zenith Distance 
1 ) 01 * minute of 
Time. 

(c) 

1 

Ii m B 

8. 

n i ft 

8. 

/ 

60 0 

5 30 44 

6-9 

75 36 15 

480-0 

750 

59 40 

30 21 

68 

33 15 

475-2 

7-58 

20 

29 57 

6-7 

30 15 

470-5 

7 65 

0 

29 33 

66 

27 0 

466-0 

7-73 


(/f) Iiicrpiised Declinntinu add. Decreased Declination suhtract. (b) For uae in finding 
hour Jinjlt from Znnth DUttuict!. {c) For use in finding Zenith Distance from Hour Angle, 
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Table II. (A.)- — Continued. 


ELEMENTS UPON PRIME VERTICAIi. 

% 


Eegulus (Declination 12f* 26' N .)—Con1 inurd. 


LATITUDE. 

60® N. 
to 

14® 40' N. 

Hour Angle. 

1 

Correction 
for change 
of 1' in 
declination. 

(ttj 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(l>) 

o / 

h m K 

s. 

O / // 


58 40 

5 29 9 

65 

75 24 0 

461'5 

20 

28 44 

6-4 

20 45 

457-2 

0 

28 20 

6-3 

17 30 

452-9 

57 40 

27 55 

6-3 

14 15 

448-7 

20 

27 30 

6-2 

10 45 

444-7 

0 

27 4 

6-1 

7 30 

440 7 

56 40 

26 39 

6-0 

4 0 

436 8 

20 

26 13 

5-9 


4329 

0 

25 47 

5-9 

74 56 45 

429-2 

55 40 

25 21 

5-8 

53 15 


20 

24 55 

5-7 

49 30 


0 

24 29 

5-7 

45 45 

418-4 

54 40 

24 2 

56 

41 45 

415-0 

20 

23 35 

5-5 

38 0 

4116 

0 

23 8 

5-4 

34 0 

4083 

53 40 

22 40 

5-4 

30 0 

4051 

20 

22 13 

5-3 

25 45 

401-9 

0 

21 45 

52 

21 30 

3987 

52 40 

21 17 

52 

17 15 

395 7 

20 1 

20 48 

^1 


3928 

0 1 

20 19 

5-0 

8 45 

389 8 

51 40 i 

19 51 

50 

4 15 

386 9 

20 

! 19 21 

4-9 

73 59 30 

3841 

0 

18 52 

4-9 

55 0 

381-4 

50 40 

18 22 

4-8 

50 15 

378 6 

20 

17 52 

4-7 

45 30 

376-0 

0 

17 21 

47 


373-4 

49 40 

16 51 

4-6 

35 45 

370 8 

20 

, 16 20 

46 

30 30 

3683 

0 

15 48 

4-5 

25 30 


48 40 

15 16 

4-5 


3634 

20 

14 44 

44 

15 0 

3610 

• 0 

14 12 

4-4 

9 30 

3587 

47 40 

13 39 

43 

4 0 


20 

13 6 

4-2 

72 58 30 

3541 

0 

12 33 

42 

52 45 

351-9 

46 40 

11 59 

4-2 

47 0 

349-i 


20 

11 24 

4-1 

41 0 

34H 


0 

10 50 

4-1 

35 0 



45 40 

10 15 

40 ! 

29 0^ 



20 

9 40 

4-0 

22 4M 



0 

9 3 

39 

16 n 



44 40 

8 27 

3-9 

10 oV 


20 

7 50 

3-8 

3 15l 

^F^35 5 

0 

7 t3 

3-7 

71 56 45 

^ 333-6 


rhaiuro of 
Zonilh Distniioo 
]>cr minute of 
Time. 


7*80 

787 

7- 95 

802 

810 

817 

824 

8‘32 

8- 39 

846 

8- 53 

8-60 

8 68 
8 75 
8 82 

8 89 
896 

9 03 
9 10 
9 17 
9 23 

9- 30 
9 37 

9-44 

9-51 
9-57 
9 64 
9 71 
977 
9 84 


991 



10-48 

10-54 

10-61 

10-67 

10-73 

1079 


(a) Increased Declination add. Decreased Deelinution suhtracU {h) For use in finding; 
• Hour ilnylt! from Zmith Distance, (c) For uae in finding Zenith DUtance from Hour Angle, 

D 
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Table II. {A..)-r~ConUnued. 
ELEMENTS UPON PEIME VEETIOAL, 


Beouldb (Dbclination IZ* 26' N.) — Cmiinutd, 


LATITUDE, 

60* N. 
to 

14* 40' N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 
(«) 

Zenith 

Distance. 

Seconds of Time 
(for change of 
one degree of 
Zenith Distance, 
(ft) 

Cham of 
Zenith iMstanoe 
per minute of 
Time. 

(•) 

o / 

h m ■ 

8. 

a t It 

s. 

/ 

43 40 

5 6 35 

37 

71 49 45 

331-8 

1085 

20 

5 57 

3-6 

43 0 

3300 

1091 

0 

5 18 

35 

35 45 

328*2 

1097 

42 40 

4 38 

35 

28 30 

326*4 

11*03 

20 

3 59 

3-5 

21 15 

324*7 

11*09 

0 

3 18 

3-4 

13 45 

323*0 

11*15 

41 40 

2 37 

3-4 

6 15 

321*3 

11*21 

20 

1 56 

34 

70 58 30 

319*6 

1126 

0 

1 14 

34 

50 30 

318*0 

11*32 

40 40 

0 31 

33 

42 50 

316*4 

11*38 

20 

4 59 48 

33 

34 15 

314*8 

11*44 

0 

59 4 

32 

25 45 

313-3 

11-49 

39 40 

58 19 

3-2 

17 15 

3118 

11*55 

20 

57 34 

3*2 

8 30 

310 3 

1160 

. 0 

56 48 

31 

69 59 45 

308*8 

1166 

38 40 

56 2 

31 

50 30 

307 4 

11*71 

20 

55 14 

30 

41 15 

3060 

11*77 

0 

54 26 

30 

31 45 

304*6 

11*82 

37 40 

53 37 

30 

22 15 

303 2 

11*87 

20 

52 48 

2-9 

12 15 

3018 

11*93 

0 

51 57 

29 

2 15 

300*5 

11*98 

36 40 

51 6 

2-8 

68 52 0 

299 2 

12*03 

20 

50 13 

28 

41 30 

297 9 

12*08 

0 

49 20 

1 28 

30 45 

. 296*7 

12*14 

35 40 

48 26 

27 

19 45 

295*4 

12*19 

20 

47 31 

27 

8 30 

294*2 

12*24 

0 

46 35 

27 

67 51 15 

293*0 

1229 

34 40 

45 38 ! 

26 

45 30 

291*8 

12*34 

20 

44 40 

26 

33 30 

290 6 

1239 

0 1 

43 41 

26 

21 15 

289 5 

12*44 

33 40 ! 

42 41 

25 

8 45 

288*4 

12*48 

20 1 

41 39 

25 1 

66 56 0 

287 3 

1253 

0 

40 37 ] 

24 

42 45 

286 2 

1258 

ijo^ 

39 33 

24 

29 30 

285*1 

12*63 


38 28 

24 

15 45 

284*0 

12*67 


■ ^ 37 21 

23 1 

1 45 

283*0 

12*72 


'■ 

2*3 

; 65 47 15 

282 0 

12*77 



23 

, 32 30 

281*0 

12*81 

o>Js 



! 17 15 

280*0 

12*86 

30 40 

■■ 

[* '..>22 

1 45 

279*0 

12*90 

20 


(&' I 

i 64 46 0 

278*1 

12*95 

0 

30 


1 29 45 

277*1 

12*99 

29 40 

28 55 M 


13 0 

276*2 

13*03 

20 ! 

27 36 • 


' 63 55 45 

275*3 

1308 

0 ! 

26 15 


38 0 

274*4 , 

13*12 


(o) Increased ntoliimtioTi add. J)ecrea8ed Declination subtract. (6) For use in fin ding 

Ifou • JiigU trom Zenit'- Di«tuacc. (cl For use in findinjp Zenith Distance from Hour Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


Bsoulus (Dbclination 12 ? 26 ' N.) — Continued . 


LATITUDE, 

60® N. 
to 

14°4VN. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

( b ) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

0 / 

b m ■ 

s. 

O / w 

s. 

t 

28 40 

4 24 52 

20 

63 20 0 

273-5 

13-16 

20 

23 27 

20 

1 15 

272 7 

13-20 

0 

22 1 

1-9 j 

62 42 15 

271-9 

1324 

40 

20 32 

1-9 

22 30 

2710 

1328 

20 

19 0 

1*9 

2 15 

270-2 

13-33 

0 

17 27 

1-8 

61 41 30 

269-4 

13-37 

26 40 

15 50 

1-8 

20 0 

268 6 

13-40 

20 

14 12 

1-8 

60 57 45 

267-8 

13-44 

0 

12 30 

1*7 

35 0 

267-0 

1348 

25 40 

10 46 

1-7 

11 30 

2663 

13 52 

20 

8 58 

1-7 

59 47 15 

265-5 

13-56 

0 

7 8 

1*7 

22 15 

^8 

1359 

24 40 

5 14 

1-6 

58 56 30 

2641 

13-63 

20 

3 17 

1*6 

29 45 

263 4 

13 67 

0 

1 16 

1-6 

2 15 

262 7 

13-70 

23 40 

3 59 12 

1*5 

57 33 45 

2620 

13-74 

20 

57 3 

1-5 

4 15 

2614 

13-77 

0 

54 50 

1-4 

56 33 45 

260-7 

13-81 

22 40 

52 32 

1-4 

2 0 

260-1 

13-84 

20 

50 10 

1 1-4 

55 29 15 

259-5 

13 88 

0 

47 43 

1-4 

54 55 0 

258 8 

1391 

•21 40 

45 10 

1-3 

19 45 

258 2 

13 94 

20 

42 31 

1-3 

53 42 45 

257 7 

13-97 

0 

i 39 47 

• 1-3 

4 30 

257-1 

14-00 

20 40 

36 56 

1-2 

52 24 30 

256.5 

14-03 

20 

33 58 

1-2 

51 42 45 

255.9 

14-07 

0 

30 52 

1-1 

50 59 15 

255.4 

14-10 

19 40 

27 39 

1-1 

13 30 

2549 

14-12 

20 

24 16 

1-1 

49 26 0 

254-3 

14-15 

0 

20 45 

11 

48 36 0 

253-8 

14-18 

18 40 

17 3 

1-0 

47 43 30 

253-3 

14-21 

.20 

13 10 

10 

46 48 15 

252 8 

14-24 

0 

9 5 

1-0 

45 50 0 

252-4 

14-27 

17 40 

4 46 

•9 

44 48 30 

251-9 

14-30 

20 

0 13 

•9 

43 43 30 

251-4 

1432 

0 

2 55 24 

•9 

42 34 30 

251-0 

14-34 

16 40 

50 17 

*8 

41 21 0 

250-5 

1437 

20 

44 50 

•8 

40 2 30 

250-1 

14-39 

0 

38 59 

•7 

38 38 15 

249-7 

1442 

15 40 

32 42 

•7 

37 7 30 

249-3 

14-44 

20 

25 55 

•7 

35 29 30 

248-9 

14-47 

0 

18 32 

•6 

33 42 30 

248-5 

14-49 

14 40 

10 25 

• 

•6 

31 45 0 

248-1 

14-51 


(a) Increased Declination add. Decreased Declination svhtracf. (h) For use in Undine 
Hour Angle from ZenithDietance, (c) For use in finding Zenilh Distance from Ilonr Angle, 

P 2 
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Table II. (A). — Continued. 
ELEMENTS UPON PEIME VERTICAL 

' r ^ 

i3 Leonis (Declination 15° 7 N.) 


LATITUDE, 

60"^ N. 
to 

I?'’ 40' N. 

Hour Angle. 

Correction 
for change 
of V in 
declination 
(a) , 

Zouitli 

Distiiuce. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

1 ih ) 

Change of 
Zcnitli distance 
per minute of 
Time. 

(c). 

O / 

li m 

8. 

0 / // 

1 

f 

60 0 

5 24 7 

6-8 

72 28 30 

480-0 

7-50 

59 40 

23 37 

6-7 

24 45 

1 475-2 

7-58 

20 

23 8 

6*7 

21 0 

470-5 

7-65 

0 

22 38 

6-6 

17 15 

,, 466-0 

7-73 

58 40 

22 8 

6-5 

13 30 

461-5 

7-80 

20 

21 38 

6-4 1 

9 30 

457-2 

l'?n 

0 

21 8 

6-3 

5 30 

452-9 

7-95 

57 40 

20 37 

6*2 

1 15 

448-7 

8-02 

■ 20 

20 6 

61 

71 57 15 

444-7 

8-10 

0 

19 35 

6-1 

53 0 

440-7 

8-17 

56 40 

19 4 

60 

48 45 

436-8 

8-24 

20 

18 32 

5*9 

44 15 

432-9 

8-32 

0 

18 0 

5*8 

40 0 

429-2 

8-39 

56 40 

17 28 

5*8 

35 30 

425-5 i 

i 8-46 

' 20 

16 56 

1 5-7 

30 45 

421-9 

8-53 

0 

16 23 

5-6 

26 15 

418-4 

860 

54 40 

15 60 

5*5 

21 30 ! 

415-0 i 

! 8-68 

20 

15 17 

5-5 

16 30 i 

i 411-6 

8-75 

0 

14 44 

5*4 

11 45 ! 

! 408-3 

8-82 

53 40 

14 10 

5*3 

6 45 

405-1 

8-89 

20 

13 36 

5-3 

1 45 i 

401-9 

8-96 

0 

13 1 

5*2 

70 56 30 1 

398-7 

9-03 

52 40 

12 26 

5-1 

51 15 ! 

395-7 

9-10 

20 

11 51 

51 

46 0 i 

392-8 

9-17 

0 

11 16 

50 

40 30 

389-8 

9-23 

51 40 

10 40 

4-9 

35 0 

386-9 

9-30 

20 

10 4 

4-9 

29 15 

384-1 

9-37 

0 

9 28 

4*8 

23 30 

381-4 

9-44 

50 40 

8 51 

4-8 

17 45 

378-6 

9-51 

■ 20 

, 8 13 

4-7 

11 45 

376-0 

9-57 

0 

7 36 

4*6 

5 45 

373-4 

9-64 

49 40 

6 58 

4-6 

69 59 45 

370-8 

9-71 

20 

6 19 

4-5 

53 30 

368-3 

9-77 

0 

5 41 

4*5 

47 0 

365-8 

9-84 

48 40 

5 1 

4.4 

40 45 

363-4 

9-91* 

20 

4 22 

4.4 

34 0 

361-0 

9-97 

0 

3 41 

4-3 

27 30 

358-7 

10-04 

47 40 

3 1 

4*3 

20 30 

356-4 

10-10 

20 

2 20 

4-2 

13 45 

354-1 

10-17 

0 

1 38 

4-2 

6 30 

351-9 

10 23 

46 40 

0 56 

4-1 

68 59 30 

349-7 

10-29 

20 

0 14 

4-0 

1 52 0 

347-6 

1036 

0 

4 59 31 

4-0 

1 44 45 

345-5 

1042 


(o) Increased Deoliniition add. Decreased Declination svhtract, (h) For use in Undimr 
ifoar Atwle trom Znntb liu^tance, (c) For use in finding Zenith Distance from Hour Angle, 
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Tabi.b II. (A.). — Continued. 


ELEMENTS UPON PRIME VERTICAL. 


$ Lbohis (DEctiNATioM 15® 7' N.)— ContiniMd. 


LATITUDE, 

60° N. 
f!b 

17°4(yN. 

Hour Angle. 

Correction 

1 for clinnge 
of 1' in 
declination. 

(a) 

Zeuitli 

Distance. 

I Seconds of Time 

1 for change of 
one degree of 
Zenith Distance. 
(^) 1 

Change of ■ 
Zeuitli Distance' 
per minute of 
Time. 

(c) 

o / 

h m H 

if. 

O / // 


/ 

45 40 

4 58 47 

3-9 

68 37 0 

343-4 

10-48 

20 

58 3 

3-9 

29 15 

341-4 

10-54 

0 

57 19 

3*9 

21 30 

339-4 

10-61 

44 40 

56 34 

3*8 

13 30 

337-5 

10-67 

20 

55 48 i 

3-8 

5 15 

335-5 

10-73 

0 

55 1 

37 

67 57 0 

333-6 

10-79 

43 40 

54 14 

3-7 

48 30 

331-8 

10-85 

20 

53 27 

3-6 

40 0 

330-0 

10-91 

0 

52 39 

3-6 

31 0 

328-2 

10-97 

42 40 

51 50 

3*5 

22 15 

326-4 

11-03 

20 

51 0 

35 

13 0 

324-7 

11-C9 

0 

50 10 

3-4 

3 45 

323-0 

11-15 

41 40 

49 19 

34 

66 54 15 

321-3 

11-21 

20 

48 27 

3-4 

44 30 i 

319-6 

11-26 

0 

47 35 

3*3 

34 45 

318-0 

11-32 

40 40 

46 42 

3-3 

24 30 

316-4 

11-38 

20 

45 48 

3-2 

14 15 

314-8 

11-44 

0 

44 53 

3-2 

3 45 

313-3 

11-49 

39 40 

43 57 

• 31 

65 53 15 

311-8 

11-55 

20 

43 1 

42 15 

310-3 

11-60 

0 

42 3 

3-1 

31 15 

308-8 

11-66 

38 40 

41 5 

30 

19 45 

307-4 

11-71 

20 

40 6 

• 30 

8 15 

306-0 

11-77 

0 

39 5 

2-9 

64 56 15 

304-6 

11-82 

37 40 

38 4 

2-9 

44 15 

303-2 

11-87 

20 

37 2 

2-9 

31 45 

301-8 

11-93 

0 

35 58 

2-8 

19 15 

300-5 

11-98 

36 40 

34 54 : 

2-8 

6 15 

299-2 

12-03 

20 

33 48 

2-7 

63 53 15 

297-9 

12-08 

0 

32 42 

2-7 

39 45 

296-7 

12-14 

35 40 

31 34 

2-7 

26 0 

295-4 

12-19 

20 

30 24 

2-6 

11 45 

294-2 

12-24 

0 

29 14 

2-6 

62 57 30 

293-0 

12 29 

34 40 

28 2 

25 

42 45 

291-8 

12-34 

20 

26 49 

2-5 1 

1 27 30 

290-6 

12-39 

0 

25 34 

2-5 1 

12 0 

289-5 

12-44 

33 40 

24 18 

2-4 i 

61 56 15 

288-4 

12-48 

20 

23 0 

2-4 

40 0 

287-3 

12-53 

0 

21 41 

2*3 j 

23 30 

286-2 

12-58 

32 40 

20 20 

2-4 

6 30 

285-1 

12-63 

20 

18 57 

2-3 

60 49 0 

284-0 

12-67 

0 

17 33 
• 

2*3 i 

31 15 

283-0 

12-72 


(a) Increased Declination add, 
Houi* Angle from Zenith Distance, 


Decreased Declination suit, 'act, (b) For use in finding 

(c) For use in finding Zenith Distance from Hour Angle, 
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Table II. {k.)— ^Continued. 
ELEMENTS UPON PRIME VERTICAL. 


i3 Lbonxs (Di^clination 15® T N.) — Continued. 


LATITUDE, 

to 

17® Afy N. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
l&) 

Chaw of 
ZenithDistdned 
per miniate of 
Time. 

(c) 

0 / 

h n a 

8. 

o / // 

8. 

/ 

31 40 

4 16 6 

2-2 

60 12 45 

282-0 

12*77 

20 

14 38 

2-2 

59 54 0 

2810 

12*81 

0 

13 8 

21 

34 45 

280-0 

12-86 

30 40 

11 36 

21 

15 0 

^ 279-0 

12*90 

20 

10 1 

21 

58 54 45 

278*1 

12-95 

0 

8 25 

20 

33 45 

277.1 

12.99 

29 40 

6 46 

20 

12 15 

276*2 

13-03 

20 

5 4 

20 

57 50 15 

275-3 


0 

3 20 

1*9 

27 30 

m-4 

13-12. 

28 40 

1 33 

1*9 

4 15 

273-5 

13*16 

20 

3 59 44 

1*9 

56 40 0 

272*7 

13*20 

0 

57 52 

1-8 

15 15 

271*9 

13-24 

27 40 

55 57 

1*8 

55 49 45 


13*28 

20 

53 58 

1*8 

23 30 


13-33. 

0 

51 56 

1-7 

54 56 30 

269-4 

13*37 

26 40 

49 51 

1-7 

28 30 

268*6 

1340 

20 

47 41 

1-7 

53 59 30 

267-8 

13-44 

0 

45 28 

1-6 

29 45 

2670 

13-48. 

25 40 

43 11 

1-6 

52 58 45 

266 3 

13-52 

20 

40 50 

1-6 

27 0 

‘ 265-5 

13-56. 

0 

38 24 1 

1-5 

51 53 45 

264-8 

13-59 

24 40 

35 53 

1*5 

19 30 

264-1 

1363. 

20 

33 17 

1-5 

50 44 0 

263-4 

13-67 

0 

30 35 

1*4 

7 15 

' 262-7 

13-70 

23 40 

27 48 

1-4 

49 29 0 

262-0 

13*74 

20 

24 54 

1-4 

48 49 15 

261*4 

13-77 

0 

21 54 

1-3 

7 45 

260-7 

13-81 

22 40 

18 47 

1-3 

47 24 45 

2601 

13-84 

20 

15 33 

1-2 

46 39 45 

259-5 

13-88- 

0 

12 10 

1-2 

45 52 45 

258*8 

13-91 

21 40 

8 38 

1-2 

3 45 

258*2 

13*94 

20 

4 57 

1-1 

44 12 15 

257-7 

13*97 

0 

1 6 

1*1 

43 18 15 

257*1 


20 40 

2 57 3 

1*1 

42 21 45 

256-5 

14*03. 

20 

52 48 

10 

41 22 0 

255*9 

14-07 

0 

48 20 

10 

40 19 0 

255*4 

14*10 

19 40 

43 36 

•9 

39 12 15 

254*9 

14*12 

20 

38 36 

.*9 

38 1 30 

254-3 

14*15 

0 

33 18 

•9 

36 46 15 

253*8 

14*18 

18 40 

27 38 

•8 

35 26 0 

253*3 

14-21 

20 

21 34 

•8 

33 59 45 

252*8 

14*24 

0 

15 2 

•7 

32 26 30 

252*4 

14*27 

17 40 

7 58 

•7 

30 45 30 

251*9 

• 

14*30 

= r.s-r.^ 


(a) Increased Declination add. 
Hour Angle from Zoniti, Distance. 


Decreased Declination tuhtraci, (b) For use in finding 
(c) For use in finding Zenith Distance from Hour Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PRIME VERTICAL. 


AscTukoB (Declination 19” 41' N.) 


LATITUDE, 

60“ N. 

to 

23“ N. 

Hour Angle. 

1 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(b) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

6 / 

h m ■ 

■ 

O / // 

H 

/ 

60 0 

5 12 19 

6-8 

67 6 45 

4800 

7-50 

59 40 

11 40 

6-7 

1 45 

475-2 

7-58 

20 

11 1 

6-6 

66 56 45 

470-5 

7-65 

0 

10 21 

6*5 

51 45 

466-0 

7-73 

58 40 

9 41 

6-4 

46 30 

4615 

7-80 

20 j 

9 1 

6*3 

41 15 

457-2 

7-87 

0 

8 20 

6*2 

36 0 

452-9 

7-95 

57 40 

7 39 

62 

30 30 

448 7 

8-02 

20 

6 58 

61 

25 0 

444-7 

8-10 

0 

6 16 

6-0 

19 15 

440-7 

8-17 

56 40 

5 34 

59 

13 30 

436-8 

8-24 

20 

4 52 

5*8 

1 7 45 

4329 

8-32 

0 

4 9 

58 

i 1 45 

429-2 

8-39 

55 40 

3 26 

5-7 

1 65 55 45 

425-5 

8-46 

20 

2 42 

5*6 

' 49 30 

421-9 

8-53 

0 

1 59 

5-5 

j 43 15 

418-4 

8-60 

54 40 

1 14 

5-4 

1 37 0 

4150 

8-68 

20 

0 30 

5-4 

30 30 

411-6 

8-75 

0 

4 59 45 

5-3 

1 23 45 

408-3 

882 

53 40 

58 59 

* 5*2 

17 0 

405-1 

8-89 

20 

58 13 ! 

5-2 

1 10 15 

401-9 

8-96 

0 

57 27 ! 

5-1 

3 15 

398-7 

9-03 

52 40 

56 41 ' 

. 50 

64 56 15 

395-7 

9-10 

20 

55 53 

• 50 

49 0 

392-8 

917 

0 

55 5 

4-9 

41 45 

j 389-8 

9-23 

51 40 

54 17 

4-9 

34 15 i 

3869 

9-30 

20 

53 28 

4-8 

26 45 

1 384-1 

9-37 

0 

52 39 1 

4-7 

19 0 

381-4 

9-44 

1 

.50 40 

51 49 ’ 

4-7 

11 0 

378 6 

951 

20 

50 59 

4-6 

3 0 

! 376-0 

9-57 

0 

50 8 

4-6 

63 55 0 ! 

1 373 4 

9-64 

49 40 

49 16 

4-5 

46 45 

. 370-8 

9-71 

^ 20 

48 24 

4-4 

38 15 

3683 

9-77 

0 

47 32 

4*4 

29 45 

365-8 

9-84 

48 40 

46 39 

4-3 

21 0 

363-4 : 

9-91 

20 

45 45 

4-3 

12 0 

361-0 i 

9-97 

0 

44 50 

4-2 

1 3 0 

358-7 ] 

10-04 

47 40 

43 55 

4-2 

1 62 53 45 

; 356-4 1 

10-10 

20 

43 0 

4-1 

44 15 

1 354-1 

10-17 

0 

42 3 

40 

1 34 45 

; 351-9 

10-23 

46 40 

41 6 

4-0 

1 25 0 

i 349-7 

10-29 

20 

40 8 

39 

15 0 

1 3*17-6 

10-36 

0 

39 10 

Ci 

3-9 

4 45 

i 345-5 

10-42 


(a) Increased Declination add. 
Hour from Zenith Distance, 


Decreased Declination subtracf. (*>) For use m flndi 
(c) For nse in finding Zenith Distance from Hour Avgle. 
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Table II. (A.)— ‘Continued. 
ELEMENTS UPON PEIME VERTICAL. 


Arctubus (Declination 19“ 41' M.) — Continued. 


LATITUDE, 

60^^ N. 
to 

23“ N. 

1 

. Hour Angle. 

' 

Correction 
for change 
of V in 
declination, 
(a; 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
( h ) 

Change of 
Zenith Distance 
per minute of 
Timb. 

( c ) 

o / 

il III s 

8. 

o / // 

8. 

/ 

45 OO 

: 4 38 10 

3-8 

61 54 30 

343-4 

10-48 

20 i 

37 10 

3*8 

44 0 

341-4 

10-54 

0 

36 9 

3-7 

33 15 

339-4 1 

10-61 

44 40 

35 8 

3-7 

22 15 

337-5 

10-67 

20 

34 5 

3-6 

11 0 

335-8 

10-73 

0 

33 2 

3-6 

60 59 45 

333-6 

10-79 

43 40 

31 58 

3-5 

48 15 

331-8 

1085 

20 

30 52 

3*5 

36 15 

330-0 

1091 

0 

29 46 

3-4 

24 15 

328-2 

10-97 

42 40 

28 39 

3-4 ! 

12 0 

326-4 

11-03 

20 

27 31 

3-3 

59 59 30 

324 7 

11-09 

0 

26 22 

3*3 

46 30 

323-0 

11-15 

41 40 

25 12 

3-3 

33 30 

321-3 

11-21 

20 

24 0 

3*2 

20 15 

319-6 

11-26 

0 

22 48 

3-2 

6 30 

318-0 

11-32 

40 40 

21 34 

3-1 

58 52 45 

316-4 

11-38 

20 

20 20 

31 

38 30 

314-8 

11-44 

0 

19 4 

30 

24 0 

313-3 

11-49 

39 40 

17 47 

3-0 

9 0 

311-8 

11-55 

20 

16 28 

30 

57 54 0 

1 310-3 

11-60 

0 

15 8 

2*9 

38 30 

308-8 

1166 

38 40 

13 47 

29 

22 45 

307-4 

11-71 

20 

12 24 

2*8 

6 30 

306 0 

11-77 

0 

11 0 

28 

56 50 0 

' 304-6 

1182 

37 40 

9 34 

2-7 

33 0 

303-2 

11-87 

20 

8 7 

27 

15 45 

301-8 

11-93 

0 

6 38 

26 

55 58 0 

300-5 

11-98 

36 40 

5 8 

26 

39 45 

299-2 

12-03 

20 

3 35 

2-6 

21 15 

297-9 

12-08 

0 

2 1 

2-5 

2 15 

296-7 

12-14 

35 40 

0 25 1 

2-5 

54 42 45 

295-4 

12-19 

20 

3 58 47 

2-4 

22 45 

294-2 

12-24 

0 

57 7 

2-4 

2 15 

293-0 

1 12-29 

34 40 

55 24 1 

24 

53 41 15 

291-8 

12-34 

20 

53 40 

2-3 

19 45 

290-6 

12-39 

0 

51 53 

2-3 

52 57 45 

289-5 

12-44 

33 40 

50 4 

23 

35 0 

288-4 

12-48 

20 

48 12 

2-2 

11 45 

287-3 

12-53 

0 

46 18 

2*2 

51 48 0 

286-2 

1258 

32 40 

44 21 

21 

23 15 

285-1 

12-63 

20 

42 21 

21 

50 58 0 

284-0 

12-67 

0 

40 18 

21 

1 32 0 

283-0 



12-72 


(a) Incroftscd Declination aUd, 
Hour Aiiijlc from Zenith Distance, 


Decreased Declination subtract. (h) For use in flinlin g’ 
(c) For use in finding Zenith Distance from Hour Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PKIME VEETICAL. 


Abcturus (DEtJLiNATioN 19° 41' N.) — Couiinuctl. 


latitude. 

60°N. 

to . 

23° IT. 

! 

Hour Angle. ' 

Correction 
for change 
of I'in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Timo 
for change of 
one degree of 
Zenith Distance. 
('>) 

1 Change of 

1 Zenitli Distance 
per minute of 
Time. 

(c) 

o / 

h in, a 

s. 

O / // 

s. 

F 

31 40 

3 38 13 

20 

50 5 15 

282*0 

12*77 

20 

36 3 

20 

49 37 45 

2S10 

12*81 

0 

33 51 

1-9 

9 30 

280'0 

12*86 

30 40 

31 35 

1-9 

48 40 15 

279*0 

1290 

20 

29 15 

19 

10 15 

278*1 

12*95 

0 

26 51 

1-8 

47 39 0 

277*1 

1299 

29 40 

24 23 

18 

7 0 

2762 

13*03 

20 

21 51 

1*7 

46 33 45 

275 3 

13*08 

0 

19 14 

17 

45 59 30 

274*4 

13*12 

28 40 

16 32 

17 

24 0 

273*5 

13*16 

20 

13 45 

1-6 

44 47 30 

272*7 

13*20 

0 

10 52 

1*6 

9 15 

271*9 

13*24 

27 40 

7 54 

1-5 

43 30 0 

271*0 

13*28 

20 

4 49 

1-5 

42 49 0 

2702 

13*33 

0 

1 37 

1 1*4 

6 15 

269 4 

13*37 

26 40 

2 58 19 

1*4 

41 22 0 

268*6 

13*40 

20 

54 52 

1 1*4 

40 35 45 

267*8 

13*44 

0 

51 18 

1*3 

39 47 45 

267*0 

13*48 

25 40 

47 34 

1-3 

38 57 15 

266*3 

13*52 

20 

43 41 

»1*2 

4 30 

265*5 

13 56 

0 

39 36 

1*2 

37 9 30 

264 8 

13 59 

24 40 

35 21 

1*2 

36 11 15 

264*1 

1363 

20 

30 52 

1-1 

35 10 15 

263*4 

13*67 

0 

26 9 

. 11 

34 5 45 

262*7 

13*70 

23 40 

21 10 

1*0 

32 57 30 

262*0 

13*74 

20 

15 54 

•9 

31 44 45 

261*4 

13*77 

0 

10 17 

•9 

30 27 15 

260*7 

13*81 


a CoKONvi-: (Declination 27° 2' N.) 


LATITUDE. 
60° N. 
to 

31° 4(y N. 

Hour Angle. | 

(Correction 
for change 
of 1' in. 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one clegree of 
Zenith Distance. 
(«>) 

1 (Jhiinge of 

Zenith Distance 
]wr minute of 
Time. 

(«*) 

o / 

h m ■ 

s. 

O f It 

s. 

/ 

60 0 

4 51 28 

6*6 

58 20 45 

480*0 

7.50 

59 40 

50 31 

65 

13 30 

475*2 

7*58 

20 

49 33 

6*4 

6 15 

470*5 

7*65 

0 

48 35 

6*3 

57 58 45 

466*0 

7*73 




(a) Increased Declination add. Decrca8e<l Declination suhtrnct. (h) For use in findinip 

Hour Angle from Zenith IHetance, (c) For use in finding Zenith instance from Hour Angle, 
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Table II. (A.) — Gontinued. 
ELEMENTS UPON PRIME VERTICAL. 


a CoBONiB (Declination 2T* 2' N.). — Continued. 


LATITUDE, 

60^ N. 
to 

31 ' 4(y N. 

Hour Angle. 

Correction 
for change 
of Fin 
declination. 

(a). 

Zenith 

Distance. 

Seconds of Time 
for changre of 
one degree of 
Zenith Distance. 
(6) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

> / 

h m • 

8. 

o / #/ 

8. 

t 

58 40 

4 47 36 

6*2 

57 51 0 

461-5 

7-80 

20 

46 37 

6*2 

43 15 

457-2 

7-87 

0 

45 38 

61 

35 30 

452-9 

7-95 

57 40 

44 38 

60 

27 30 

448-7 

8*02 

20 

43 37 

59 

19 15 

444 7 

8*10 

0 

42 36 

58 

11 0 

440-7 

8-17 

56 40 

41 34 

5*7 

2 30 

436-8 

8-24 

20 

40 31 

5-6 

56 54 0 

432-9 

832 

0 

39 29 

56 

45 15 

4292 

8-39 

5 3 40 

38 25 

5-5 

36 15 

425-5 

8-46 

20 

37 21 

5*4 1 

1 27 15 

421-9 

8-53 

0 

36 16 , 

5-3 1 

1 18 0 

418*4 

860 

51 40 

35 10 

5*3 

8 30 

415-0 

868 

20 

34 4 

5*2 

55 59 0 

411-6 

8-75 

• 0 

32 58 

51 ! 

49 15 

408-3 

8-82 

53 40 

31 50 

5*0 

39 15 

405-1 

889 

20 

30 42 

5*0 

29 15 

401-9 

896 

0 

29 33 

49 

18 45 

398-7 

9-03 

52 40 

28 23 

4*8 

8 15 

. 395-7 

9-10 

20 

27 13 

4*8 

54 57 30 

3928 

. 9-17 

0 

26 1 

4*7 

46 30 

389 8 

9-23 

51 40 

24 49 

46 

35 30 

386-9 

9-30 

20 

23 36 

4*6 

24 0 

j . 384-1 

9-37 

0 

22 23 

4*5 

12 30 

381-4 

9-44 

£0 40 

21 8 

4*4 

0 45 

378 6 

9 51 

20 

19 52 

4*4 

53 48 45 

376 0 

9*57 

0 

18 36 

43 

36 30 

3734 

9-64 

49 40 

17 18 

4*2 

24 0 

370-8 

9-71 

20 

16 0 

42 

11 15 

368 3 

9-77 

0 

14 40 

41 

52 58 15 

365*8 

9-84 

48 40 

13 20 

41 

45 0 

363 4 

9-91 

20 

11 58 

4*0 

31 30 

361-0 

9-97^ 

0 

10 36 

39 

j 17 45 

358 7 

10-04 

47 40 

9 12 

3*9 

3 30 

356-4 

10-10 

20 

7 47 

38 

51 49 15 

354-1 

10*17 

0 

6 21 

3*8 

34 45 

351-9 j 

10*23 

46 40 

4 53 

3*7 

19 45 

349-7 

10-29 

20 

3 25 

37 

4 30 

347-6 

- 10-36 

0 

1 55 

3-6 

50 48 45 

345 5 

10-42 

45 40 

0 23 

1 36 

' 33 0 

343*4 

10-48 

20 

3 58 51 

1 3*5 1 

1 16 45 

341.4 

1054 

0 

57 17 

! 34 1 

0 0 

339.4 

1061 


(a) Increased Decliimtion a /Id, Decreased Declination subtract. (b) For use in flndinr 
Hour Anglutvom Zenith Distance. (c) For use in finding Zenith Distance from Hour Angle. 
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TabLb II. {A.)— Continued. 
ELEMENTS UPON PRIME VERTICAL. 


a CoitoNX (Dbcuhation 27® 2' N.) 


LATITUDE. 

60* N. 
to • 

3V» 40* N. 

Hour Angle. 

Correction 
for change 
of 1* in 
declination. 

(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(b) 

Change of 
Zenith Distance 
per minuti ot 
Time. 

(«) 

o / 

h m ■ 

8 . 

o t $$ 

8 . 

t 

44 40 

3 55 41 

3-4 

49 43 0 

337*5 

10*67 

20 

54 4 

3.3 

25 45 

335*5 

10*73 

0 

52 25 

3-3 

8 0 

333*6 

10*79 

47 40 

50 44 

3*2 

48 50 0 

331*8 

10*85 

20 

49 2 

3-2 

31 30 

330*0 

10*91 

0 

47 18 

3-1 

12 30 

328 2 

10*97 

42 40 

45 32 

31 

47 53 0 

326*4 

11*03 

20 

43 45 

30 

33 15 

324*7 

11*09 

0 

41 55 

30 

13 0 

323*0 

11*15 

41 40 

40 3 

29 

46 52 0 

321*3 

11*21 

20 

38 10 

2*9 

30 45 

319*6 

11*26 

0 

36 14 

2'8 

9 0 

318*0 

11*32 

40 40 

34 15 

2*8 

45 46 30 

316*4 

11*38 

20 

32 15 

2*7 

23 30 

314*8 

11*44 

0 

30 11 

2*7 

0 0 

313*3 

11*49 

39 40 

28 6 

2*6 

44 36 0 

311*8 

11*55 

20 

25 57 

2*6 

11 15 

310*3 

11*60 

0 

23 46 

2*5 

43 45 45 

308*8 

11*66 

38 40 

21 32 

. 2.5 

19 30 

307*4 

11*71 

20 

19 14 

> 2*4 

42 52 45 

306*0 1 

11*77 

0 

16 54 

2*4 

25 0 

304*6 

11*82 

37 40 

14 30 ! 

23 

41 56 45 

303*2 

11*87 

20 

12 2 

2*3 

27 15 

301*8 

11*93 

0 

9 31 

’ 2*2 

40 57 15 

300*5 

11*98 

36 40 

6 56 

2*2 

26 15 

299*2 

12*03 

20 

4 17 

2*1 

39 54 15 

297*9 

1208 

0 

1 33 

2*1 

21 15 

296*7 

12*14 

35 40 

2 58 45 

2*0 

38 47 0 

295*4 

12*19 

20 

55 51 

20 

11 45 

294*2 

12*24 

0 

52 53 

1*9 

37 35 15 

293*0 

12*29 

34 40 

49 49 

1*9 

36 57 30 

291*8 

12 34 

20 

46 39 

1*8 

18 30 

290*6 

12*39 

• 0 

43 23 

1-8 

35 37 45 

289*5 

12*44 

33 40 

40 0 

1*7 

34 55 45 

288*4 

12*48 

20 

36 29 

1*7 

11 45 

287*3 

12*53 

0 

32 51 

1*6 

33 26 0 

286 2 

12*58 

32 40 

29 4 

1*6 

32 38 30 

285*1 

12*63 

20 

25 8 

1-5 

31 48 45 

284*0 

12*67 

0 

21 1 

1*5 

30 56 30 

283*0 

12*72 

31 40 

16 44 

1*4 

1 45 

282*0 

12*77 






-...-A 


(a) Increased Declination odd. Decreased Declination subtract. (b) For use in finding 

Hour Angle from Zenith Distance, (e) For use in finding Zenith Distance from How Angle. 
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Tablk II. (A.) — Continued, 
ELEMENTS UPON PEIME VEETICAL. 


Actaib (Declination 8^ 37' N.) 


LATITUDE, 

60^ N. 
to 

10° N. 

Hour Angle. 

i 

1 Correction 
! for change 
: of V in 

. declination, j 

(«) ! 

1 

Zenith 

Distance. 

Second of {Time 
for change of 
one degree of 
Zenith Distance. 
ih) 

Change of 
iZenith Distance 
per mjnute of 
Time. 

(c) 

o / 

Ii ni a 

5. 

O f It 

s. 

/ 

60 0 

5 39 55 

i 6-9 

80 2 15 

4800 

7*50 

59 40 

39 39 

68 

0 15 

475*2 

7*58 

20 

39 23 

6-7 

79 58 15 

470*5 

7*65 

0 

39 6 

1 6-6 

56 0 

166*0 

7*73 

68 40 

38 50 

6-5 

53 45 

461*5 

7*80 

20 1 

38 33 

6*5 

51 45 

457*2 

7*87 

0 

38 16 

6-4 

49 30 

452*9 

7*95 

57 40 

37 59 

6-3 

47 15 

448*7 

8*02 

20 

37 42 

6-2 

45 0 

444.7 

8*10 

0 

37 25 

61 

42 30 

440*7 

8*17 

66 40 

37 7 

61 

40 15 

436*8 

8*24 

20 

36 50 

60 

37 45 

432*9 

8*32 

0 

36 32 

59 

35 15 

429*2 

8*39 

65 40 

36 14 

5*8 

32 45 

425*5 

8*46 

•20 

35 56 

5*8 

30 15 

421*9 

8*53 

0 

35 38 

5*7 

27 45 

418*4 

8*60 

54 40 

35 20 

5-6 

25 0 

415*0 

8*68 

20 

35 2 

5-5 

22 30 

411*6 

8*75 

0 

34 43 

5-5 j 

19 45 

408*3 

8*82 

53 40 

34 24 

5-4 i 

17 0 

405*1 

8*89 

20 

34 5 

5-3 

14 15 

401*9 

8*96 

0 

33 46 

5-3 ! 

11 15 

398*7 

9*03 

52 40 

33 27 

5-2 

8 15 

. 395*7 

9*10 

20 

33 8 : 

51 

5 30 

392*8 

9*17 

0 

32 48 

5-1 

2 30 

389*8 

923 

61 40 

32 28 

50 

78 59 15 

386*9 

9*30 

20 

32 8 

50 

56 15 

384*1 

9*37 

0 

31 48 

4.9 

53 0 

j 381*4 

9*44 

60 40 

31 28 

4-8 

49 45 

378*6 

9*51 

20 

31 8 

4-8 

46 30 

376*0 

9*57 

0 

30 47 

4-7 

43 15 

1 3734 

9*64 

49 40 

30 26 

4-7 

40 0 

370*8 

9*71 

20 

30 5 

4-6 

36 30 

3683 

9*77 

0 

29 43 

4-6 

33 0 

3658 

9*84 

48 40 

29 22 

4-5 

29 30 

363*4 

9*91 

20 

29 0 

i 4-5 

25 45 

361*0 

9*97 

0 

28 38 

4-4 

22 15 

358*7 

10*04 

47 40 

28 16 

4-4 

18 30 

356*4 

10*10 

20 

27 53 

4-3 

14 30 

354*1 

10*17 

0 

27 30 

4*2 

10 45 

351*9 

10*23 

46 40 

27 7 

4-2 

6 45 

349*7 

10*29 

20 

26 44 

41 

2 45 

347*6 

10*36 

0 

26 21 

41 

77 58 45 

345*5 

10*42 


(tt) Inclosed Declination add, Decreueed Declination subtract, (b) For use in finding 
tlour Angle trom Zenith Ly>stancc, (c) For use in Zenith Distance from Hour Angle, 
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TABLE II. A. — Continued. 
ELEMENTS PPON PEIME VEETICAL. 


Altair (Declination 8° 37' N.) — Continued. 


LATITUDE, 

60® N. 

to ® 

10° N, 

Hour Angle. 

Correction 
for change 
of 1' in 
ducliuiition. 

(ri) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith IHstauce. 
(?') 

Chnngo of 
Zenith Distance 
IHjr luiunto of 
Time. 

(c) 

o / 

h m 8 

s. 

o / »/ 

s. 

/ 

45 40 

5 25 57 

40 

77 54 30 

343-4 

10*48 

. 20 

25 33 

40 

50 15 

341*4 

10*54 

0 

25 8 

40 

46 0 

339 4 . 

10*61 

44 40 

24 44 

3*9 

41 45 

: 337*5 

10*67 

20 

24 19 

3-9 

37 15 

335-5 

10*73 

0 

23 53 

3-8 

32 45 

333*6 

10*79 

43 40 

23 28 

3-8 

28 0 

331*8 

10*85 

20 

23 2 

3-7 

23 15 

330*0 

10*91 

0 

22 36 

3-7 

18 30 

328*2 

10*97 

42 40 

22 9 

3-6 

13 45 

326*4 

11*03 

20 

21 42 

3-6 

8 45 

324*7 

11*09 

0 

21 15 

3-5 

3 45 

323*0 

11*15 

41 40 

20 47 

3-5 

76 58 30 

321*3 

11*21 

20 

20 19 

3*5 

53 15 

319*6 

11*26 

0 

19 51 

3*4 

48 0 

318*0 

11*32 

40 40 

19 22 

3*4 

42 30 

316*4 

11*38 

20 

18 53 

3*4 

37 0 

314*8 

11*44 

0 

18 23 

33 

31 15 

313*3 

11-49 

39 40 

17 53 

3*3 

25 30 

311*8 

11.55 

20 

17 22 

‘'3*2 

19 45 

310‘3 

11*60 

0 

16 52 


13 45 

308*8 

11*66 

38 40 

16 20 

31 

7 30 

307*4 

11-71 

20 

15 48 

31 

1 15 

306*0 

11*77 

, 0 

15 16 

* 31 

75 55 0 

304*6 

11*82 

37 40 

14 43 

30 

48 30 

303*2 

11*87 


14 10 

3-0 

41 45 

301*8 

11*93 

0 

j 13 36 

30 

35 0 

300*5 

11*98 

36 40 

1 

1 13 1 

29 

28 15 

299*2 

12.03 

20 

1 12 26 

2-9 

21 15 

2979 

1208 

0 

1 11 51 

2-8 

14 0 

296*7 

12*14 

35 40 

11 15 

28 

6 45 

295*4 

12*19 

20 

10 38 

28 

74 59 15 

2942 

12*24 

0 

10 0 

27 

51 30 

293*0 

12*29 

34 40 

9 22 

27 

43 45 

291*8 

■ 12*34 

20 

8 44 

27 

35 45 

290*6 

12*39 

0 

8 4 

26 

27 30 

! 289 5 

1244 

33 40 

7 24 

1 26 

19 15 

288*4 

! 1248 

20 

6 43 

1 26 

10 45 

287*3 

i 12*53 

0 

6 1 

i 25 

2 0 

' 286*2 

j 12*58 

32 40 

5 19 

! 25 

73 53 0 

i 285*1 

' 1263 

20 

4 36 

1 25 

44 0 

; 2840 

i 1267 

0 

3 52 

1 24 

34 30 

i 283*0 

i 1272 


(a) Increased Dcclinatton add, 
ffour from Zi’iiith Distunce, 


Decreased Declination Huhtract. {h) For use in fludiujf 
(c) For use in finding Z«nith Distance from Dour Atujte. 
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Table II. {A.)-^C<mUHUod. 
ELEMENTS UPON PEIMB VERTICAL. 


I 

Altair (Declination 8” 37' 'S,)^Continued. 


LATITUDE, 

60 PN . 

to 

10 “ N , 

Hour Angle. 

Correction 
for change 
of Fin 
declination. 
( a ) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(b) 

Change of 
Zenith Distanee 
per minute of 
Time. 

(c) 

o f 

h m 1 

8 . 

o / // 

s. 

/ 

31 40 

5 3 7 

2*4 

73 25 0 

282-0 

12-77 

20 

2 21 

2-4 

15 15 

281-0 

12-81 

0 

1 34 

23 

5 15 

280-0 

1286 

30 40 

0 47 

2-3 

72 55 0 

279-0 

1290 

20 

4 59 58 

2-3 

44 30 

2781 

12.95 

0 

59 8 

22 

33 45 

277-1 

12*99 

29 40 

58 17 

22 

22 45 

276-2 

13*03 

20 

57 25 

22 

11 30 

275-3 

13-08 

0 

56 32 

2*1 

0 0 

274-4 

13-12 

28 40 

55 38 

21 

71 48 0 

273-5 

13-16 

20 

54 43 

21 

36 0 

272-7 

13-20 

0 

53 46 

20 

23 30 

271-9 

13-24 

27 40 

52 48 

20 

10 30 

271-0 

13 28 

20 

51 48 

20 

70 57 15 

270-2 

13-33 

0 

GO 48 

19 

43 45 

269 4 

1337 

26 40 

49 45 

1‘9 

30 0 

2686 

13-40 

20 

48 41 

19 

15 30 

267-8 

13-44 

0 

47 36 

19 

1 0 

267-0 

1348 

25 40 

46 29 

18 

69 45 45 

, 2663 

1352 

20 

45 20 

1*8 

30 15 1 

1 265-5 

13-56 

0 

44 9 

18 

14 15 1 

264-8 

13-59 

24 40 

42 56 

1-7 

68 57 45 

264-1 

1363 

20 

41 41 

17 

40 45 

, 263-4 

13-67 

0 

40 24 

1 17 

23 15 

262-7 

1370 

23 40 

39 5 

1-6 

5 0 

262-0 

1374 

20 

37 44 

1*6 

67 46 30 

261-4 

13-77 

0 

36 20 

1-6 

27 15 

260-7 

13-81 

22 40 

34 54 

1-6 

7 15 

260-1 

1384 

20 

33 25 

1*5 

66 46 45 

259-5 

13-88 

0 

31 53 

15 

25 30 

258-8 

13*91 

21 40 

30 19 

15 

3 30 

258-2 

13-94 

20 

28 41 

1-4 

65 40 45 

257-7 

13 97 ' 

0 

27 0 

1-4 

17 15 

257-1 

14-00 

20 40 

25 15 

1-4 

64 52 45 

2565 

14 03 

20 

23 27 

1-4 

27 30 

255-9 

14-07 

0 

21 35 

1-3 

1 15 

255-4 

14-10 

19 40 

19 39 

1 - 3 * 

63 34 0 

254-9 

14*12 

20 

17 39 

1-3 

5 30 

2543 

14*35 

0 

15 34 

1*3 

62 36 0 

2538 

14*18 

18 40 

13 24 

1-2 

5 15 

2533 

14*21 

20 

11 9 

12 

61 33 15 1 

252-8 

14-24 

0 

8 48 

11 

0 0 i 

252-4 

1 

1427 


(a) lucreoBcd Declination add. Decreased Declination subtract. (b) Fop use in 
Jffour Angle from Zenith Diiiance, (c) For use in finding Zenith Distance from Hour Angle. 
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Table II. (A.) — Continued, 
ELEMENTS UPON PEIME VERTICAL. 


Altaib (Declination 8* 37' TS,) ^Continued. 


LATITUDE. 

ecPKcf 

to 

10* N. 

Hour Angle. 

Correction 
for change 
of in 
delination. 

(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(«>) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

o ' / 

li m ■ 

8. 

o • n 

8. 

/ 

17 40 

4 6 22 

11 

60 25 0 

251-9 

14-30 

20 

3 49 

ri 

59 48 30 

251-4 

14-32 

0 

1 9 

11 

. 10 30 

251-0 

14*34 

16 40 

3 58 22 

10 

58 30 30 

250-5 

1437 

20 

55 27 

10 

57 48 30 

2501 

14-39 

0 

52 24 

10 

4 30 

249-7 

14-42 

15 40 

49 11 

1-0 

56 18 0 

249-3 

14-44 

20 

45 48 

•9 

55 29 15 

248 9 

14-47 

0 

42 15 

‘9 

54 37 45 

248 5 

14-49 

14 40 

38 29 

•9 

53 43 15 

248-1 

14*51 

20 

34 30 

•8 

52 45 30 

247-7 

14-53 

0 

30 17 

•8 

51 44 0 

247 3 

14-55 

13 40 

25 48 

•8 

50 38 45 I 

247-0 

14-58 

20 

21 1 

•7 

49 29 0 

246-6 

1460 

0 

15 54 

•7 

48 14 15 

246-3 

14 62 

12 40 

10 25 

•7 

46 54 0 

246 0 

14-63 

20 

4 31 

•6 

45 27 30 

245-7 

1465 

0 

2 58 7 

•6 

43 53 45 

245-4 

14 67 

11 40 

51 9 

•6 

42 11 30 

245-1 

M-69 

20 

43 32 

•5 

40 19 30 

2448 

14*71 

0 

35 7 

•5 

38 15 45 

244 5 

14 72 

10 40 

25 44 

•5 

35 57 30 

244-2 

14 74 

20 

15 9 

•4 

33 21 30 

244-0 

14-76 

0 

3 1 1 

•4 

30 22 0 

243-7 

1477 


Markab (Declination 14® 42' N.) 


LATITUDE. 

6C*N. 

to 

Hour Angle. 

(’orrection. 
for change 
of 1' in 
decliuation. 
(o) 

Zenith 

Distance. 

Seconds of Time 

1 for cliuiigc of 
one degree of 
Zenith Distance. 

(b) 

Change of 
Zenith Distance 
per minute of 
Time. 

. 

o / 

h m ■ 

S. 

O i It 

8. 


60 0 

5 25 9 

6*8 

72 57 45 

480-0 

7-50 

59 40 

24 41 

68 

54 0 

475-2 

7 58 

20 

24 12 

6-7 

50 30 

470-5 

765 

0 

23 43 

6*6 

46 45 

466-0 

773 

58 40 

23 14 

6-5 

43 0 

4615 

7-80 

20 

22 45 

64 

39 15 

457 2 

7 87 

0 

22 16 
-> 

6-3 

35 15 

452 9 

7-95 


(a) Increased Declination odd. Decreased Declination mhtract. (b) For use in finding 
Hour Angle from Zenith Distance. (c) For use in finding Zenith Distance from Hour Angle. 
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Tabl'e II. (Ai) — Continued, 
ELEMENTS UPON PEIME VERTICAL. 

Markab (Dbolination 14 “ 42 ' "S.)— Continued. 


LATITUDE, 
60" N. 

to I 
17-’ 20' N. I 


' Hour Ang-lc. 


Correction 
for change 
of 1' in 
declination,, 
(a) 


Zenith 

Distance,. 


Seconds of Time 
for change of 
one degi'ee of 
I Zenith Distance 
(h) • 


Change of 
Zenith IMstanco 
per minute of 
Time. 

(c) 


5 21 46 
21 16 
20 46 


72 31 30 
27 15 
23 15 


6 15 
1 45 
71 57 15 


7 30 
2 0 
70 56 30 


69 55 30 
48 45 
41 45 


0 36 
4 59 53 
59 10 


13 15 
5 45 
68 58 15 


f « ) I Mcros sod Dcflina tioii athi, 
llout Antjlvtwyui Zenith Uif^iancc. 


Decreuj^ Declination svhtmct. (h) For nop 
(c) For««,i„ flaaiug Zenith 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


Mabkab (Dkolination 14° 42’' N.) — Continued. 


LATITUDE, 

60° N. 
to** 

17° 20' N. 

Hour Angle. 

CoiTection 
for change 
of 1' in 
(leclimition, 
(a) 

o / 

h in R 

s. 

43 40 

4 56 11 

3-7 

20 

55 25 

3-6 

0 

54 38 

3-6 

42 40 

53 51 

3-5 

20 

53 3 

3-5 

0 

52 14 

3-4 

41 40 

51 25 

34 

20 

50 35 

3-4 

0 

49 44 

3-3 

40 40 

48 53 

3-3 

20 

48 1 

3-2 

0 

47 7 

3-2 

39 40 

46 14 

3-1 

20 

45 19 

3-1 

0 

44 23 

3-1 

38 40 

43 27 

3-0 

20 

42 29 

3-0 

0 

41 31 

2-9 

37 40 

40 32 

A 2-9 

20 

39 32 

' 2-9 

0 

38 30 

2-8 

36 40 

37 28 

2-8 

20 

36 24 

2-8 

0 

35 20 

• 2-7 

35 40 

34 14 

27 

20 

33 7 

26 

0 

31 59 

2-6 

34 40 

30 50 

2-6 

20 

29 39 

2-5 

0 

. 28 27 

2-5 

33 40 

27 13 

2-5 

• 20 

25 58 

2-4 

0 

24 42 

2-4 

32 40 

23 23 

2-3 

20 

22 4 

2*3 

0 

20 42 

2-3 


Sccoluls of Timo Cliauge of 
* for cliaiigo of Zenith Distance 
Zenith i one acgroe of per uiiiiute of 
Distance. Zenith DisUince. Time. 

; (0) (f) 


O ■ / II 

s. 

1 

68 26 15 ! 

331-8 

10-85 

18 0 

330-0 

1091 

9 15 

3^-2 

10-97 

0 45 

326-4 

11-03 

67 51 45 

324-7 

11-09 

42 45 

3230 

11-15 

33 45 

321-3 

11-21 

24 15 

319-6 

11-26 

14 45 

318-0 

11-32 

5 0 

316-4 

11-38 

66 55 0 

314-8 

11-44 

44 45 

313 3 

11-49 

34 30 

311-8 

11-55 

24 0 

310-3 

11-60 

13 15 

308-8 

11-66 

2 15 

307-4 

11-71 

65 51 0 

306-0 

11-77 

39 30 

304-6 

11-82 

27 45 

303-2 

11-87 

15 45 

301-8 

11-93 

3 45 

3005 

11-98 

64 51 15 

299-2 

12-03 

38 30 

297-9 

12-08 

25 30 

296-7 

12-14 

12 0 

295 4 

12-19 

63 58 30 

294-2 

12-24 

44 30 

293-0 

12-29 

30 15 

291-8 

12-34 

15 45 

290 6 

12-39 

0 45 

289-5 

12-44 

62 45 30 

2884 

12-48 

29 45 

287-3 

12-53 

13 45 

286-2 

12-58 

61 57 30 

285-1 

12 63 

40 30 

284-0 

12-67 

23 15 

283-0 

12-72 


31 40 
20 
0 


19 19 
17 54 
16 27 


30 40 
20 
0 


14 58 
13 27 
11 54 


.(a) Increased Declination add. 
Hour Angle from Zenith Distance, 


2-2 

2-2 

2-2 


5 45 
60 47 30 
29 0 


2820 

281-0 

2800 


12-77 

12-81 

12-86 


2-1 

2-1 

2-1 


9 45 
59 50 15 
30 0 


279-0 

278-1 

277-1 


12-90 

12-95 

12-99 


Decreased Decimation subtract. (6) For nse in finding 

(c) For nse in finding Zenith Distance from Hour Angle, 


£ 
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Table II. (A.) — Oontiwued. 
ELEMENTS UPON PEIME VERTICAL. 


Markab (Declination 14 ° 42 ' N .) — Continued . 


LATITUDE, 

60'’ N. 
to 

17^ 20' N. 

Hour Anglo. 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
. Zenith Distance. 
(h) 

Change of 
Zenith Distance 
per min'^te of 
Time, 

(c) 


h m H 

s . 

0/1/ 

8 . 

/ 

29 40 

4 10 18 

2*0 

59 9 30 

276-2 

13-03 

20 

8 41 

20 

58 48 15 

275-3 

13-08 

0 

7 1 

20 

26 15 

274-4 

13-12 

28 40 

5 18 

1-9 

3 45 

273'5 

13-16 

20 

3 33 

1*9 

57 40 45 

272-7 

13-20 

0 

1 45 

1*9 

16 45 

271-9 

13-24 

27 40 

3 59 54 

1*8 

56 52 15 

271-0 

13-28 

20 

58 0 

1-8 

27 0 

2702 

13-33 

0 

56 3 

1-7 

1 0 

269-4 

13-37 

26 40 

54 2 

1-7 

55 34 15 

268-6 

13-40 

20 

51 58 

1-7 

6 30 

267-8 

13-44 

0 

49 50 

1-6 

54 37 45 

267-0 

13-48 

25 40 

47 39 

1-6 

8 15 

266-3 

13-52 

20 

45 23 

1-6 

53 37 30 

265-5 

13-56 

0 

43 3 

1*5 

6 0 

2648 

13-59 

24 40 

40 39 

1*5 

52 33 15 

264-1 

13-63 

20 

38 10 

1-5 

51 59 15 

263-4 

13-67 

0 

35 35 

1-4 

24 0 

262-7 

13-70 

23 40 

32 56 

1-4 

50 47 30 

f 262-0 

13-74 

20 

30 10 

1-4 

9 30 

261-4 

13-77 

. 0 

27 18 

1-3 

49 30 0 

1 260-7 

13-81 

22 40 

24 20 

1-3 

48 49 0 

; 260-1 

13-84 

20 

21 15 

1-3 

6 15 

# 259-5 

13-88 

0 

18 2 

1-2 

47 21 30 

258-8 

13 91 

21 40 

14 41 

1-2 

46 35 0 

! 258-2 

13-94 

20 

11 12 

1*2 

45 46 15 

257-7 

13 97 

0 

7 33 

11 

44 55 15 

1 257-1 

14-00 

20 40 

3 44 

11 

1 1 45 

2565 

14-03 

20 

2 59 44 

11 

43 5 30 

, 255 9 

1407 

0 

55 31 

1-0 

1 42 6 15 

i 255-4 

14-10 

19 40 

51 6 

1-0 

41 3 45 

1 254-9 

14-12 

20 

46 25 

•9 

39 57 30 

254-3 

14-15 

0 

41 28 

•9 

38 47 30 

1 253-8 

14-18 

18 40 

' 36 13 

•9 

37 33 0 

i 253-3 

14-21 

20 

30 37 

•8 

36 13 15 

i 2528 

14-24 

0 

1 24 37 

•8 

34 47 45 

252-4 

14-27 

17 40 

' 18 11 

•7 * 

33 15 45 

251-9 

14-30 

20 

11 12 

•7 

31 36 0 

251-4 

14-32 


(n) Incrtiiised Doolination adl. Dpureased Declination subtract. (b) For use in find 
Hour Amjlc from Zanith Dit^tancc. (o) For use in finding Zenith Distance from Hour Angle. 
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Taulk II. (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


Eioel (Declination 19' S.) 


LATITUDE, 

60° 5L 
to • 

9° 40' S. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination, 
(a) 

1 

Zenith 1 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenitii Distance. 
('*) 

Change of 
Zenith Distance 
l)er minute of 
Time. 

(C-) 

o / 

h in h 

s. 

o / // 

s. 

1 

60 0 

5 40 38 

6*9 

80 23 0 

4800 

7-50 

59 40 

40 22 

6*8 

21 15 

475-2 

7-58 

20 

40 7 

67 

19 15 

470-5 

7*65 

0 

39 51 

6-6 

17 0 

466-0 

7-73 

58 40 

39 35 

6-5 

15 0 

461-5 

7-80 

20 

39 18 

6-5 

13 0 

457-2 

7-87 

0 

39 2 

6-4 

10 45 

452-9 

7-95 

57 40 

38 46 

6-3 

8 30 

448-7 

8-02: 

20 

38 29 

62 

6 15 

444 7 

810 

0 

38 13 

61 

4 0 

4407 

817 

56 40 

37 56 

61 

1 45 

436-8 

824 

20 

37 39 

60 

79 59 30 

432-9 

8-32. 

0 

37 22 

5-9 

57 0 

429-2 

8 39- 

55 40 

37 5 

5-8 

54 45 

425-5 

8-46 

20 

36 47 

5-8 

52 15 

421-9 

8-53 

0 

36 30 

57 

49 45 

418-4 

860 

54 40 

36 12 

56 

47 15 

415-0 

8 68 

20 

35 55 

55 

44 45 

411-6 

875 

0 

35 37 

^5-4 

42 0 

408-3 

8-82: 

53 40 

35 19 

5-4 

39 30 

405-1 

8-89 

20 

35 1 

5-3 

36 45 

401-9 

896. 

0 

34 42 

5-3 

34 0 

398-7 

9-03 

52 40 

34 24 

• 52 

31 0 

395-7 

9-10 

20 

34 5 

51 

28 15 

392-8 

9-17 

0 

33 46 

51 

25 30 

389-8 

923. 

51 40 

33 27 

50 

22 30 

386-9 

9 30- 

20 

33 8 

50 

19 30 

384-1 

i 9-37 

0 

32 48 

4-9 

16 30 

381-4 

; 9-44 

50 40 

32 29 

4-8 

i 13 15 

3786 

9 51 

20 

32 9 

4-8 

j 10 15 

376-0 

9-57 

0 

31 49 

4'/ 

7 0 

373-4 

9-64 

49i40 

31 29 

47 

j 3 45 

370-8 

9-71 

20 

31 8 

46 

i 0 30 

368-3 

9-77 

0 

30 48 

4-6 

78 57 0 

365-8 

9-84 

48 40 

30 27 

4-5 

■ 53 30 

363-4 

9-91 

20 

30 6 

4-5 

50 15 

361-0 

9 97 

0 

29 45 

4-4 

46 30 

358-7 

10-04 

47 40 

29 23 

44 

i 43 0 

356-4 

10-10 

20 

29 2 

4-3 

39 15 

354-1 

1017 

0 

28 40 

4-2 

35 30 

351-9 

10-23 

46 40 

28 17 

4-2 

31 45 

3497 

10-29 

20 

27 55 

41 

28 0 

347-6 

10-36 

0 

27 32 

• 

41 

24 0 

345-5 

1042 


(o) Increased Declination add. 
Hour Angle from Xenith Distance. 


Decreased Decimation Buhh'act, (h) For use in finding^ 
(c) For use in finding Xenith Distance from Hour Angle 


E. 2 
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Tablb II. (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


Biqel (Declination 8^ 19^ S.) — Continued, 


LATITUDE, 

60^ S. 
to 

9'’ 4(y s. 

Hour Angle. 

Correction 
for chiinge 
of in 
declination, 
(a) 

Zenith 

Distance.- 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(M 

Cliange of 
Zenith Distance 
per maiute of 
Time. 

( o ) 

u / 

h m N 

S. 

O / f/ 

8. 

/ 

45 40 

5 27 9 

41 

78 20 0 

343-4 

10-48 

20 

26 46 

40 

16 0 

341-4 

1054 

0 

26 23 

40 

11 45 

339-4 

10-61 

44 40 

25 59 

3-9 

7 30 

'?537-5 

10-67 

20 

25 35 

3-9 

3 15 

335-5 

10-73 

0 

25 10 

3-8 

77 59 0 

333-6 

10-79 

43 40 

24 46 

3-8 

54 30 

331-8 

10 85 

20 

24 21 

3-7 

50 0 

330-0 

10-91 

0 

23 55 

3-7 

45 15 

328-2 

1097 

42 40 

23 30 

3-6 

40 30 

526-4 

11-03 

20 

23 4 

3*6 

35 45 

324-7 

11-09 

0 

22 38 

3*6 

31 0 

3230 

11-15 

41 40 

22 11 

3*5 

26 0 

321-3 

11-21 . 

. 20 

21 44 

3-5 

21 0 

319 6 

11-26 

0 

21 17 

3-4 

15 45 

318-0 

11-32 

40 40 

20 49 

3-4 

. 10 30 

316-4 

11-38 

20 

20 21 

3-3 

5 15 

314-8 

11-44 

0 

19 52 

3-3 

76 59 45 

313-3 

11-49 

39 40 

19 23 

3*3 

54 15 

> 311-8 

11-55 

20 

18 54 

3*2 

48 30 

' 310-3 

1160 

0 

18 24 

3-2 

42 45 

308-8 

11-66 

38 40 

17 54 

31 

36 45 

307-4 

11-71 

20 

17 23 

31 

30 45 

- 306-0 

11-77 

0 

16 52 

31 

24 45 

304 6 

11-82 

37 40 

16 20 

3-0 

18 30 

303 2 

11-87 

20 

15 48 

30 

12 0 1 

1 301-8 

11-93 

0 

15 15 

30 

5 30 

i 300-5 

11-98 

36 40 

14 42 

2-9 

75 59 0 

299-2 

12-03 

20 

14 9 

2-9 

52 15 

2979 

12-08 

0 

13 34 

2-8 

45 15 

296-7 

12-14 

35 40 

12 59 

2*8 

38 15 

295-4 

12-19 

20 

12 24 

2-8 

31 0 

294-2 

12-24 

0 

11 48 

2-7 

23 30 

293-0 

12-29 

34 40 

11 11 

2-7 

16 0 

291-8 

12-34 

20 

10 34 

27 

8 30 

2906 

12-39 

0 

9 56 

2-6 

0 30 

2895 

12-44 

33 40 

9 17 

26 

74 52 30 

288-4 

12-48 

20 

8 38 

2-6 

44 15 

287-3 

- 12-53 

0 

7 58 

2-5 

36 0 

286-2 

12-58 

32 40 

7 17 

2-5 

27 15 

285-1 

1263 

20 

6 35 

25 

18 30 

284-0 

12-67 

0 

5 53 

2-4 

9 30 

283-0 

12-72 


(d) Increased Declination add. Decreased Declination sHhtract. {V\ For use in finding 
lour AitgU from Z«nith Distance (c) For use in finding Zenith Distance from Hour Angle, 
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Tablk II. (A.) — Gonitnued. 
ELEMENTS UPON PEIME VERTICAL. 


Bioel (Declination 8° 19* S,)^Continued. 


LATITUDE, 

60° S. 

to • 
9°4(y S. 

Hour Angle. 

Correction 
for change 
ofl' in 
declination. 
(a) 

• 

Zenith 

Distance. 

Seconds of Time ' 
for cliuuge of i 
one degree of 
Zenith Distance. 

(f'i 

Change of 
Zenitli Distance 
per minute of 
Time. 

(0) 

o / 

h m ■ 

s. 

o / // 

s. 

/ 

31 40 

5 5 10 

2-4 

74 0 30 

282*0 

12-77 

20 

4 26 

2-4 

73 51 0 

281*0 

12-81 

0 

3 41 

2*3 

. 41 30 

280*0 

1286 

30 40 

2 55 

2-3 

31 30 

279*0 

12 90 

20 

2 8 

2-3 

21 30 

2781 

12.95 

0 

1 20 

2*2 

11 0 

2771 

12-99 

29 40 

0 31 

2-2 

0 30 

276*2 

13-03 

20 

4 59 41 

2-2 

72 49 30 

275*3 

13*08 

0 

58 50 

21 

38 30 

274*4 

13-12 

28 40 

57 58 

21 

27 0 

273*5 

13*16 

20 

57 5 

21 

15 15 

272*7 

13*20 

0 

56 10 

20 

3 15 

271*9 

13*24 

27 40 

55 14 

20 

71 51 0 

271*0 

13*28 

20 

54 17 

20 

38 15 

270*2 

13-33 

0 

53 19 

20 

25 15 

269*4 

13*37 

26 40 

52 19 

1-9 

12 0 

268*6 

13-40 

20 

51 17 

1*9 

Tb 58 16 

267-8 

13-44 

0 

50 14 

1-9 j 

44 0 

267*0 

13 48 

25 40 

49 10 

♦ 1-8 

29 30 

2663 

13*52 

20 

48 3 

1-8 

14 30 

i 2655 

13*56 

0 

46 55 

1-8 

69 59 15 

; 264*8 

13*59 

24 40 

45 45 1 

1-7 

43 15 

264*1 

13 63 

20 

44 34 

• 17 

27 0 

263*4 

13-67 

0 

43 20 1 

1-7 

10 0 

262*7 

13 70 

23 40 

42 4 

1-7 

68 52 45 

2620 

13*74 

20 

40 46 1 

i 1*6 

34 45 

261*4 

13-77 

0 

39 25 

1*6 

16 15 

260*7 

13-81 

22 40 

38 3 , 

, 1’6 

67 57 15 

260*1 

13*84 

20 

36 37 ' 

! 1-5 1 

37 30 

259*5 

j 13*88 

0 

35 9 

1*5 

17 15 

258*8 

! 13*91 

21 40 

33 38 ! 

i 1.5 

66 56 0 

258*2 

13-94 

'»20 

32 5 

1*5 

34 15 

257*7 

1397 

0 

30 28 

14 

11 45 

257*1 

14*00 

20 40 

28 48 

1-4 

65 48 15 

2565 

1403 

20 

27 4 1 

1*4 

24 0 

255*9 

14*07 

0 

25 17 

1*3 

64 59 0 

255*4 

14*10 

j 

19 40 

23 26 

1*3 

32 45 

254*9 

i 14-12 

20 

21 30 

1*3 

5 30 

2543 

! 14*15 

0 

19 31 

1*3 

63 37 15 

253 8 

j 14*18 

18 40 

17 27 

1-2 

8 0 

253*3 

14*21 

20 

15 17 

1*2 

62 37 15 

252*8 

14*24 

0 . 

13 3 

1*2 

5 30 

252*4 

14-27 


(a) Increased Declination add. Decreased Declination subtract. (b) For use in fluding 
Hour Angle from Zenith IHstancc, (c) For use in finding Zenith Distance from Hour Angle. 
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Table II. (A.) — Continued, 
ELEMENTS UPON PEIME VERTICAL. 

Bigel (Declination 8® 19' S.) — Continued. 


LATITUDE. 

60'^ S. 
to 

9° 40' S. 

Hour Angle. 

Correction 
for cliunge 
of 1' in 
declination. 
(«) 

Zenith 
Distance. . 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(^>) 

Change of 
Zenith Distance 
per n^pute of 
Time. 

(c) 

0 / 

Ii in K 

s. 

o / // 

s. 

/ 

17 40 

4 10 43 

1-1 

61 32 0 

251-9 

14-30 

20 

8 17 

ri 

60 57 15 

251-4 

14-32 

0 

5 45 

ri 

21 0 

251-0 

1 14-34 

16 40 

3 5 

10 

; 59 42 45 

850-5 

' 14-37 

20 

0 19 

1-0 

1 2 45 

250-1 

j 14-39 

0 

3 57 24 

10 

; 58 20 45 

249-7 

14-42 

15 40 

54 21 

1-0 

, 57 36 45 

249-3 

14-44 

20 

51 8 

•9 

56 50 15 

2489 

14-47 

0 

47 45 

•9 

1 15 

248-5 

14-49 

14 40 

44 11 

•9 

55 9 45 

248-1 

1 14-51 

20 

40 25 

*9 

. 54 15 0 

247-7 

1 14-53 

0 

36 25 

•8 

53 16 45 

247-3 

14-55 

13 40 

32 11 

•8 

52 15 0 

2470 

14-58 

20 

27 40 

•7 

51 9 15 

246 6 

14-60 

■ 0 

22 52 

•7 

49 59 0 

246-3 

14-62 

12 40 

17 42 

•7 

,48 43 45 

2460 

; 14-63 

20 

12 10 

•7 

47 22 30 

245-7 

; 14-65 

0 

6 12 

•6 

45 55 0 

245-4 

14-67 

11 40 

2 59 43 

•6 

44 20 0 

V 245-1 

14-69 

20 

52 40 

•5 

42 36 15 

244-8 

14-71 

0 

44 56 

•5 

40 42 30 

244 5 

14-72 

10 40 

36 22 

•5 

38 36 15 

244-2 

14-74 

20 

26 49 

•4 

36 15 30 

244-0 

14-76 

0 

16 0 

•4 

33 35 45 

243-7 

14-77 

9 40 

3 32 

•3 

30 31 30 

243-5 

14-79 

__ . 







LATITUDE. 

60“^ 8. 
to 

19" 20' S. 

S 

Hour Angle. 

IlKlUS (Decli 

Correction 
for change 
of 1' in 
declination. 
{«) 

[NATION 16° 2 

Zenith 

Distance. 

55' S.) 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(J') 

Change of 
Zenith Distance 
lier minute of 
Time. 

(o-) 

0 / 

h in ■ 

8. 

o / // 

I 

1 »• 


60 0 

5 20 24 

6-8 

j 70 45 30 

1 480-0 

7-50 

59 40 

* 19 52 

6-7 

1 41 30 

1 475-2 

7-58 

20 

19 19 

6-6 

37 15 

470-5 

7-65 

0 

18 46 

6-5 

I 33 0 

' 466 0 

7-73 


(d) Iuem..8e(l Dccliiuition add, Decretised Declination suhtrnci. {h) For use in finding 
Hour Aiujli’ from Zenith I}Utance. (c) For use in finding Zenith Distance from Hour Angle, 
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Table II. (A.) — Oontinued. 
ELEMENTS UPON PEIME VEETICAL. 


Sirius (Declination 16° 3b' S,)—Cnntiuaeil. 


LATITUDE. 

60° S. 
to» 

19 ° 2 Cy s. 

Hour Anglo. 

Correction 
for change 
of 1' in 
declination. 

(a) 

Zenith 

Distance. ! 

Seconds of Time ' 
for change of 
one degree of 
i^enith Distaucc. 
(fO 

Change of 
Zenith Distance 
l)cr minute of 
Time. 

(f) 

o / 

h m s 

S. 

Ota 

s. 

/ 

58 40 

5 18 13 

6*5 

70 28 45 

461-5 

7*80 

20 

17 40 

6-4 

24 30 

457*2 

787 

0 

17 6 

6-3 

20 0 

452*9 

7*95 

57 40 

16 32 

6*2 

15 30 

448*7 

8-02 

20 

15 58 

61 

11 0 

444*7 

8*10 

0 

15 24 

61 

6 15 

440*7 

8*17 

56 40 

14 49 

60 

1 30 1 

436*8 

8-24 

20 

14 14 

5-9 

69 56 45 

4329 

8*32 

0 

13 39 

5*8 

51 45 

429*2 

8*39 

55 40 

13 3 

5-7 

46 45 

425*5 

8*46 

20 

12 28 

5-7 

41 45 

421*9 

8-53 

0 

11 51 

5-6 

36 30 

418-4 

8*60 

54 40 

11 15 

5*5 

31 15 

415*0 

868 

20 

10 38 

5*4 

26 0 

411*6 

8-75 

0 

10 1 

5*4 

20 30 

408*3 

8-82 

53 40 

9 24 

5-3 

15 0 

405*1 

889 

20 

8 46 

5-2 

9 30 

401*9 

8-96 

0 

8 8 

5-2 

3 45 

398*7 

9*03 

52 40 

7 29 

5-1 

68 57 45 

395*7 

9-10 

20 

6 50 

f 50 

52 0 

392*8 

9*17 

0 

6 11 

5-0 

46 0 

389*8 

9*23 

51 40 

5 31 

4-9 

39 45 

386*9 

9*30 

20 

4 51 

4*9 

33 30 

384*1 

937 

0 

4 11 

4-8 

27 15 

381*4 

9*44 

50 40 

3 30 

• 4.7 

20 45 

378*6 1 

9*51 

20 

2 49 

4-7 

14 15 

376*0 

9*57 

0 

2 7 

4-6 

7 30 

373*4 

9*64 

49 40 

1 25 

4-6 

0 45 

370*8 

9*71 

20 

0 42 

4-5 

67 53 45 

368*3 

9*77 

0 

4 59 59 

4.4 

46 45 

365*8 

9*84 

48 40 

59 16 

4.4 

39 30 

363*4 

9*91 

20 

58 32 

4-3 

32 15 

361*0 

9*97 

0 

57 47 

4*3 

25 0 

358*7 

10*04 

47 40 

57 2 

4*2 

17 15 

356*4 

10*10 

20 

56 17 

4*2 

9 45 

354*1 

10*17 

0 

55 30 

4-1 

1 45 

351*9 

10*23 

46 40 

54 44 

4*1 

66 53 45 

349*7 

10*29 

2Q 

53 57 

4*0 

45 45 

347*6 

10*36 

0 

53 9 

4-0 

37 30 

345*5 

10*42 

45 40 

52 20 

3*9 

29 0 

343*4 

10*48 

20 

51 32 

3*9 

20 30 

341*4 

10*54 

0 

50 42 

3-8 

11 45 

339*4 

10*61 

44 40 

49 52 

3*8 

2 45 

337*5 

• 10*67 


49 1 

3*7 

65 53 45 

335*5 

10*73 

0 

48 9 

5*7 

44 30 

333*6 

10*79 


fal Tnpreaspd Declination add. Decreased Decimation Huuirnci j- or m ..ui 

Hour Angle from Zenith Distance. (c) For use in finding Zcmlh iMslance from Hour Angle. 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL, 


Sirius (Declination 16° 35' S.) — Continued . 


LATITUDE, 

60’ S. 
to 

19“ 20' S. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 
(«) 

Zenith 

Distance. 

Seconds of Time 
.for change of 
one degree of 
Zenith Distance, 
(i) 

Change of 
Zenith Astanoe 
per mirute of 
Time. 

(«) 

o / 

h m H 

S. 

o / // 

8. 

/ 

. 43 40 

4 47 17 

3-6 

65 35 0 

331-8 

10 85 

20 

46 24 

3*6 

25 30 

3300 

10*91 

0 

45 30 

3-5 

15 45 

328-2 

10*97 

42 40 

44 36 

35 

5 45 

3 S 6‘4 

11*03 

20 

43 41 

3-4 

64 55 30 

324*7 

11*09 

0 

42 45 

3*4 

45 0 

323*0 

11*15 

41 40 

41 48 

3-3 

34 30 

321*3 

11*21 

20 

40 50 

3*3 1 

23 45 

319*6 

11-26 

0 

39 52 

3-3 

12 45 

318*0 

11*32 

40 40 

38 53 

3-2 

1 30 

316*4 

11*38 

20 

37 52 

3*2 

63 50 0 

314*8 

11*44 

0 

36 51 

31 

38 15 

313*3 

11-49 

39 40 

35 49 

31 

26 30 

311*8 

11*55 

20 

34 46 

31 

14 15 

310*3 

11*60 

.0 

33 42 

30 

1 45 

308*8 

11*66 

38 40 

32 36 

3*0 

02 49 0 

307*4 

11*71 

20 

31 30 

2-9 

36 15 

306-0 

11*77 

0 

30 23 

29 

23 0 

304*6 

11-82 

37 40 

29 14 

2-9 

9 15 

303-2 

11*87 

20 

28 4 

12*8 

61 55 30 

' 301-8 

11*93 

0 

26 53 

2-8 

41 15 

300-5 

11*98 

36 40 

25 41 

2*7 

27 0 

299-2 

12*03 

20 

24 28 

27 

12 15 

2979 

12*08 

0 

23 13 

2-6 

60 57 0 

, 296*7 

12*14 

36 40 

21 56 

2-6 

41 30 

295*4 

12*19 

20 

20 39 

2-6 

25 45 

294*2 

12*24 

0 

19 19 

2*5 

9 30 

293-0 

12*29 

34 40 

17 59 

2-5 

59 53 0 

291*8 

12*34 

20 

16 36 

25 

36 0 

2906 

12*39 

0 

15 12 

2-4 

18 30 

289 5 

12*44 

33 40 

13 46 

2-4 

0 45 

288-4 

12*48 

20 

12 19 

2*3 

58 42 30 

287 3 

12*53 

0 

10 49 

2-3 

23 45 

286-2 

12-58 

32 40 

9 18 

2-3 

4 30 

285-1 

12-63 

20 

7 45 

2-2 

57 45 0 

284*0 

12-67 

0 

6 9 

2-2 

24 45 

283*0 

12*72 

31 40 

4 32 

2-2 

4 0 

282-0 

12*77 

20 

2 52 

21 

56 42 45 

281-0 

12-81 

0 

1 10 

21, 

20 45 

280-0 

12-86 

30 40 

3 59 25 

21 ’ 

55 58 30 

279-0 

12-90 

20 

57 38 

20 

35 15 

278-1 

12-95 

0 

55 48 

20 

11 30 

277-1 

12*99 

29 40 

53 55 

1-9 

54 47 0 

276-2 

13*03 

20 

52 0 

1-9 

22 0 

275-3 

13*08 

0 

50 1 

1-9 

53 56 0 

274*4 

± 

13*12 


(a) lucroasecl Declination add. Decreased Declination subtract. (b) For use in findinfl^ 
Hour Angle from Zenith Ihdanee. (cl For use in finding Zenith Distance from Hour Angle. 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


Sirius (Declination 16° 3b' S.)-- Continued. 


LATITUDE. 

60“ S. 
to , 

ir2(ys: 

Hour Angle. 

Correction 
for change 
of 1' in 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(<>) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

0 / 

h m ■ 

s. 

C / // 

s. 

t 

28 40 

3 47 59 

1-8 

53 29 30 

273*5 

13*16 

20 

45 54 

1-8 

2 0 

272*7 

13*20 

0 

43 45 

1-8 

52 33 30 

271*9 

13*24 

27 40 

41 33 

1*7 

4 15 

271*0 

13*28 

20 

39 17 

1*7 

51 34 0 

2702 

13*33 

0 

36 56 

1*7 

3 0 

269 4 

13*37 

26 40 

34 32 

1*6 

50 30 30 

268*6 

13*40 

20 

32 3 

1*6 

49 57 15 

267*8 

13*44 

0 

29 29 

1*6 

22 45 

267*0 

13 48 

25 40 

26 49 

1-5 

48 46 45 

266*3 

13*52 

20 

24 5 

1-5 

9 45 

265*5 

13 56 

0 

21 15 

1*4 

47 31 15 

264*8 

13*59 

24 40 

18 18 

1-4 

46 51 15 

264*1 

13 63 

20 

15 15 

1-4 

9 30 

263*4 

13*67 

0 

12 5 

1*3 

45 26 15 

262*7 

13*70 

23 40 

8 47 

1*3 

44 41 0 

262*0 

13*74 

20 

5 22 

1-3 

43 53 45 

261*4 

13*77 

0 

1 47 

1-2 

4 30 

260*7 

13*81 

22 40 

2 58 4 

1-2 

42 13 0 

[260*1 

13*84 

20 

54 9 


41 19 0 

259*5 

13*88 

0 

50 4 

Tl 

40 22 0 

258*8 

13*91 

21 40 

45 47 

11 

39 22 15 

258*2 

13*94 

20 

41 16 

10 

38 19 15 

257*7 

13*97 

0 

36 30 

10 

37 12 45 

257*1 

14*00 

20 40 

31 27 

. -9 

36 2 0 

256*5 

14*03 

20 

26 6 

•9 

34 46 45 

259 9 

, 1407 

0 

20 23 

•8 

33 26 15 

255*4 

14*10 

19 40 

14 16 

•8 

32 0 0 

254*9 

1 14*12 

20 

7 41 j 

•8 

30 26 45 

254*3 

14*15 


a HYDKiE (Declination 15' S.) 


— 

LATITUDE. 

60“ S. 
to 

9“ 40' S. 

Hour Angle. 

CJorrection 
for change 
of 1' in. 
declination, 
(a) 

Zenith 

Distance. 

Seconds of Time 
for cluinge of 
one degree of 
Zenith Distance. 
(>') 

Change of 
Zenitli Distance 
per iniiiuto of 
Time. 

(«) ' 

o / 

h in H 

S. 

o , 

5. 

/ 

60 0 

5 40 48 

6.9 

80 27 45 

480*0 

7.50 

59 40 

40 32 

6*8 

25 45 

475*2 

7*58 

20 

40 16 

6*7 

23 45 

470*5 

7*65 

0 

40 0 

6*6 

21 45 

466*0 

7*73 


_» 


(o) Increased Declination add. Decreased Declination snhlrar.t. (f>) For use in finding 
Hour Angle from Zenith Dietance. (c) For use in finding Zenith Dietance from Hour Angle, 
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Table II. (A.) — Oontinited, 
ELEMENTS UPON PRIME VERTICAL. 


a Htdba; (Declination S’ 15' S.). — Continued. 


LATITUDE, 

60'’ S, 
to 

9'’ 40' S. 

Hour Angle. 

Correction 
for change 
of V in 
declination. 

(a). 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(ft) 

Change of 
Zenith Distance 
X>or minute of 

(c) 

o / 

h m N 

S. 

O / 1/ 

s. 

/ 

58 40 

5 39 45 

6-5 

80 19 45 

461*5 

7*80 

20 

39 29 

6*5 

17 45 

457*2 

7*87 

0 

39 12 

6-4 

15 30 

452*9 

7*95 

57 40 

38 56 

6-3 

13 15 

048*7 

8*02 

20 

38 40 

6-2 

11 15 

444*7 

8*10 

0 

38 23 

6-1 

9 0 

440*7 

8*17 

56 40 

38 7 

61 

6 45 

436*8 

8*24 

20 

37 50 

6*0 

4 15 

432*9 

8-32 

0 

37 33 

5-9 

2 0 

429*2 

8*39 

55 40 

37 16 

5-8 

79 59 30 

425*5 

8*46 

20 

36 59 

5*8 

57 15 

421*9 

8*53 

0 

36 42 

5-7 

54 45 

418*4 

8*60 

54 40 

36 24 

5-6 

52 15 

415*0 

8*68 

20 

36 6 

5-5 

49 30 

411*6 

8*75 

• 0 

35 49 

5*5 

47 0 

408*3 

8*82 

53 40 

35 31 

5-4 

44 15 

405*1 

8*89 

20 

35 13 

5-3 

41 45 

401*9 

8*96 

0 

34 55 

5*3 

39 0 

398*7 

9*03 

52 40 

34 37 

5*2 

36 15 

L 395*7 

9*10 

20 1 

34 18 

5*1 

1 33 15 

392*8 

9*17 

0 

33 59 

5-1 

! 30 30 

389*8 

9*23 

51 40 ; 

33 40 

! 5-0 

27 30 

386*9 

9*30 

20 1 

33 21 

50 

24 30 

384*1 

9*37 

0 ; 

33 2 

4*9 

21 30 1 

. 381*4 

9*44 

50 40 : 

32 42 

4-8 

i 18 30 i 

378 6 

9*51 

20 

32 23 

4-8 

! 15 30 

376*0 

9*57 

0 

32 3 

4-7 

: 12 15 

373*4 

9*64 

49 40 

31 43 

4-7 

9 0 

370*8 

9*71 

20 

31 23 

4-6 

' 5 45 ' 

368*3 

9*77 

0 

31 2 

4-6 

2 30 

365*8 

9*84 

48 40 

30 42 

4-5 1 

78 59 0 

363*4 

9*91 

20 

30 21 

4-5 1 

55 30 ' 

361*0 

9*97 

0 

30 0 

4-4 

52 0 

358*7 

10*04 

47 40 

29 38 

4-4 

48 30 

356*4 

10*1(5 

20 

29 17 

4-3 

44 45 

354*1 

10*17 

0 

28 55 1 

4*3 

41 0 

351*9 

10*23 

46 40 

28 33 j 

4-2 

37 15 , 

349*7 

10*29 

20 

28 11 1 

41 

33 30 ; 

347*6 

10*36 

0 

27 48 1 

4:1 

29 30 j 

345*5 

10*42 

45 40 

27 25 

4-0 

25 45 ! 

343*4 

10*48 

20 

27 2 

4-0 

21 30 ! 

341.4 

1(554 

0 

26 39 , 

4-0 

17 30 1 

339.4 

10*61 

44 40 

26 16 ! 

3-9 

13 15 1 

337*5 

10*67; 

20 

25 52 i 

3-9 

9 0 ' 

335*5 

10*73 

0 ! 

25 28 

3-8 

4 45 

333*6 

10 79 


(«) liuTfiiseil Decliuiltiou ndd, Docn^ed Declination subtract. (b) For use in finding 
Honi* Angle from Zenith J^istance. (e) For use in finding Zenith Distance from Hour Angle, 



59 


Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


a HyDRJE (Declination 8 ° 15' S.) — Continued. 


LATITUDE, 
60^ S. 

9° 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 

(a) 

Seconds of Time 
for change of 
Zenith one degree of 

Distance. Zenith Distiiuce. 

('') 

Change of 
Zenith Distance 
jier minute of 
Time. 

(‘•) 

o / 

h in H 

s. ' 

o / // 

s. 

/ 

43 40 

5 25 3 

3-8 

78 0 15 

331-8 

10-85 

20 

24 38 

3.7 

77 55 45 

330-0 

10-91 

0 

24 13 

3*7 

51 15 

328-2 

10-97 

42 40 

23 48 

3-6 

46 30 

326-4 

11-03 

20 

23 22 

3-6 

41 45 

324-7 

11-09 

0 

22 56 

3-6 

37 0 ' 

323-0 

11-15 

41 40 

22 30 

3*5 

32 0 

321-3 

11-21 

20 

22 3 

3*5 

27 0 

319-6 

11-26 

0 

21 36 

3*4 

22 0 1 

318-0 

11-32 

40 40 

21 8 

3-4 

16 45 

316-4 

11-38 

20 

20 40 

3-3 

11 30 • 

314-8 

11-44 

0 

20 12 

3*3 

6 0 ; 

313-3 

11-49 

39 40 

19 43 

3‘3 

0 30 ! 

311-8 

11-55 

20 

19 14 

3*2 

76 55 0 

310-3 

11-60 

0 

18 45 

3-2 

49 15 

308-8 

11-66 

38 40 

18 15 

3-1 

43 15 

307-4 

11-71 

20 

17 44 

3-1 

37 30 

306-0 

11-77 

0 

17 13 

3-1 

31 15 

304-6 

11-82 

37 40 

16 42 

A 3-0 

25 15 

303-2 

11-87 

20 

16 10 

* 3*0 

18 45 

301-8 

11-93 

0 

15 38 

30 

12 15 

300-5 

11-98 

36 40 

15 5 

2-9 

5 45 

299-2 

12-03 

20 

14 31 

2-9 

75 59 0 

297-9 

12-08 

0 

13 57 

2-8 

52 15 

296-7 

12-14 

35 40 

13 23 

* 2-8 

45 15 

295-4 

12-19 

20 

12 48 

2-8 

38 0 

294-2 

12-24 

0 

12 12 

2-7 

30 45 

293-0 

12-29 

34 40 

11 35 

2-7 

23 15 

291-8 

1234 

20 

10 58 

2-7 

15 45 

290-6 

12-39 

0 

10 21 

2-6 

7 45 

289-5 

12-44 

33 40 

9 42 

2-6 

0 0 

288-4 

12-48 

20 

9 3 

2-6 

74 51 45 

287-3 

12-53 

0 

8 24 

i 2-5 

43 30 

286-2 

12-58 

3S 40 

7 43 

1 2.5 

35 0 

285-1 

12-63 

20 

7 2 

2-5 

26 15 

284-0 

12-67 

0 

6 20 

2-4 

17 15 

283-0 

12-72 

31 40 

5 37 

2-4 

8 15 

282-0 

12-77 

20 

4 53 

2-4 

73 59 0 

281-0 

12-81 

0 

4 9 

23 

49 30 

I 280-0 

12-86 

30 40 

3 23 

2-3 

39 30 

279-0 

12-90 

20 

2 37 

2*3 

29 30 

278-1 

12-95 

0 

1 49 

2-2 

19 15 

1 277-1 

12-99 

29 40 

1 1 

2-2 

8 45 

j 276-2 

13-03 

20 

0 11 

2-2 

72 58 0 

, 275-3 

13-08 

0 

4 59 21 

• 

1 2-1 

47 0 

274-4 

13-12 


» 


(a) Increased Declination add, 
flour Antjle from Zenith Viatance. 


Decreased Dccliuiitiou anhlract. {h) For use iu findinjf 

(c) For use in fi.udiuK Zenith Distance from Hour Aiojle 
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Table II. (A.) — Gontinued. 
ELEMENTS UPON PEIME VERTICAL. 


a Hydk^ (Declination 8° 15' S.) — Continued, 


LATITUDE, 

60" S. 
to 

9=40'S. 

! 

1 Hour Angle. 

Correction 
for change 
of 1 ' in 
declination, 
( fl ) 

Zenith 

Distance. 

Seconds of Time 
for cliange of 
one degree of 
Zenith Distance. 

( b ) 

Change of 
Zenith Distance 
per minute of 
TiAie. 

( c ) 

o / 

h m a 

s. 

O / It 

8 . 

/ 

28 40 

4 58 29 

2*1 

72 35 45 

273-5 

13*16 

20 

57 36 

21 

24 0 

272-7 

13-20 

0 

56 42 

2*1 

12 15 

271*9 

13*24 

27 40 

55 47 

2-0 

0 0 

2710 

13*28 

20 

54 5 o 

20 

71 47 30 

270*2 

13*33 

0 

53 52 

2*0 

34 30 

269*4 

13*37 

26 40 

52 53 

19 

21 15 

268-6 

13*40 

20 

51 52 

1*9 

7 30 

26 TB 

13-44 

0 

50 49 

1-9 

70 53 30 

267*0 

13*48 

25 40 

49 45 

1-8 

39 15 

266*3 

13*52 

20 

48 40 

1*8 

24 15 

265*5 

13*56 

0 

47 32 

1*8 

9 0 

2648 

13-59 

24 40 

46 23 

1-8 

69 53 30 

264*1 

13-63 

20 

45 12 

1*7 

37 15 

263*4 

13*67 

.0 

43 59 

1*7 

20 30 

262*7 

13*70 

23 40 

42 43 

1-7 

3 15 

262*0 

13-74 

20 

41 26 

1*6 

68 45 30 

261*4 

13*77 

0 

40 6 

1-6 

27 15 

2607 

13*81 

"'22 40 

38 44 

1-6 

8 15 

. 260*1 

13*84 

20 

37 20 

1*5 

67 48 45 

^ 259*5 

13*88 

0 

35 53 

1-5 

28 45 

258*8 

13-91 

21 40 

34 23 

1-5 

7 45 ! 

! 2582 

13*94 

20 

32 50 

1-5 

66 46 15 

i 257*7 

13*97 

0 

31 14 

1-4 

23 45 

1 ^ 257*1 

14*00 

20 40 

29 35 

1-4 

0 30 

256.5 

14*03 

20 

27 52 

1-4 

65 36 30 

255.9 

14-07 

0 

26 6 

1-3 

11 45 

255.4 

14-10 

19 40 

24 16 

1-3 

64 45 45 ! 

2549 

14*12 

20 1 

1 22 22 

1-3 

18 45 : 

254*3 

14*15 

0 1 

20 23 

1-3 

63 51 0 

253*8 

14-18 

18 40 j 

18 20 

1-3 

21 45 

253*3 

14*21 

20 1 

16 12 

1-2 

62 51 30 

2528 

14*24 

0 i 

13 59 

1-2 

20 0 

252*4 

14-27 

17 40 i 

11 41 

1-1 

61 47 0 

251*9 

14*30 • 

20 

9 16 

1-1 

12 30 

251*4 

14*32 

0 

6 45 

1*1 

60 36 30 

251*0 

14-34 

16 40 

4 8 

M 

59 58 45 

250 5 

14.37 

20 

1 23 

10 

19 15 

250*1 

14*39 

0 

3 58 30 

10 

58 37 45 

249*7 

14*42 

15*40 

55 29 

1-0 ■ 

57 54 0 

249*3 

14*44 

20 

52 18 

•9 

8 15 

248*9 

14*47 

0 

48 58 

•9 

56 19 45 

248-5 

14*49 

14 40 

45 26 

•9 

55 28 45 

248*1 

1451 

20 

41 43 

•9 

54 34 30 

1 247*7 

14-53 

0 

37 46 

•8 

53 37 15 

247*3 

14-55 


(a) Iiioreiised Declinati(»n Decreased Declination &uhtract. (h) For use in finding 

Hour Angle from ZenithJ)i»lance. (c) For use in finding Zenith Distance from Hour Angle, 
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Table II. (A.) — Oontinmd^ 
ELEMENTS UPON PEIME VERTICAL. 


I 

a HYDRiE (Declination 8^ 15' S.)— Continued. 


latitude , 

60*’ S. 
to • 

9® 4 (y s . 

llour Angle. 

. . . 

Correction 
for change 
of 1' in 
decliiiatiiin. 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith liistance. 
(M 

Change of 
Zenifcli Distance 
per minute of 
Time, 

(C-) 

0 / 

h in H 

s. 

O / if 

s. 

/ 

13 40 

3 33 35 

•8 

52 36 15 

2470 

14-58 

20 

29 8 

•8 

51 31 15 

24&-6 

14-60 

0 

24 23 

•7 

50 22 0 

246-3 

1462 

12 40 

19 18 

•7 

49 7 30 

2460 

14-63 

20 

13 50 

•7 

: 47 47 45 

245-7 

14-65 

0 

7 57 

•6 

46 21 30 

245-4 

14 67 

11 40 

1 35 

•6 

44 47 45 

245-1 1 

14-69 

20 

2 54 39 

•6 

43 6 0 

244 8 

14-71 

0 

47 3 

•5 

41 14 0 

244-5 

14-72 

10 40 

38 39 

•5 

' 39 10 30 1 

244-2 

14-74 

20 

29 18 

•4 

36 52 30 

244-0 

: 1476 

0 

18 44 

•4 

34 16 30 

243-7 

1 14-77 

9 40 

6 37 1 

•4 

31 17 30 

243-5 

1 14-79 


f 

SriCA (Declination 10° 40' S.) 


LATITUDE, 

60° S. 
to 

12° 40' S. 

Hour Anglo. 

Correction 
for change 
• of 1' in 
declination. 
(«) 

1 

Zenith 

Distance. 

Seconds of Time 
for cliaiige of 
one degree of 
Zenith Distance 
('0 

Change of 

Zenith Distance 
per luiiniteof 
Time. 

('•) 

o / 

Ii in s 

s. 

o / tt 

s. 

r 

60 0 

5 35 2 

6-9 

77 39 30 

480-0 

7-50 

59 40 

34 41 

6-8 

37 0 

475-2 

7-58 

20 

34 21 

6-7 

34 30 

470-5 

7-65 

0 

34 0 

6-6 

31 45 

466-0 

7-73 

58^40 

33 40 

6-5 

29 0 

461-5 

7-80 

20 

33 19 

6-4 

26 15 

457-2 

7-87 

0 

32 58 

6-3 

23 30 

452-9 

7-95 

57 40 

32 37 

6-3 

20 45 

448-7 

8-02 

20 

32 15 

6*2 

18 0 

444-7 

8-10 

0 

31 54 I 

61 

15 0 

440-7 

8-17 

56 40 

31 32 

6-0 

12 0 

436-8 

8-24 

20 

31 10 

6-0 

9 0 

4529 

8-32 

0 

30 48 

5-9 

6 0 

429-2 

8-39 

55 40 

30 26 

5-8 

2 45 

425-5 

8-46 

20 

30 4 

5-7 

76 59 45 

421-9 

8-53 

0 

29 41 

» 

5-7 

56 30 

418-4 

8-60 


(a) Increased DcclinaUon add. 
Hour Angle from Zenith Distance. 


Decreased Declination sublracl. th) For use in Ending 
(c) For use in finding Zenith Distance from Hour Angle. 
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'Pable II. (A.) — Oontinned. 


ELEMENTS UPON PRIME VERTICAL. 


Spica (Declination 10^ 40' S.) — Continued, 


LATITUDE, 

60" S. 
to 

12^ 40' 8. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 
(«) 

! 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(ft) 

Change of 
Zenith Distance 
per uunute of 
Time. 

(c) 

o / 

h m N 

8. 

0 / // 

8. 

/ 

54 40 

5 29 18 

5*6 

76 53 15 

415-0 

1 8-68 

20 

28 55 

5*5 

49 45 

411-6 

8-75 

0 

28 32 

5-5 

46 30 

408-3 

1 8-82 

53 40 

28 9 

5*4 

43 0 

406-1 

8-89 

20 

27 45 

5-3 

39 30 

401-9 

8-96 

0 

27 22 

5-3 

36 0 

398-7 

9-03 

52 40 

26 58 

5-2 

32 15 

395-7 

910 

20 

26 34 

51 

28 45 

392-8 

917 

0 

26 9 

51 

25 0 

389-8 

923 

51 40 

25 44 

50 

21 0 

386-9 

9-30 

20 

25 20 

4-9 

17 15 

384-1 

937 

0 

24 54 

49 

13 15 

381-4 

9-44 

50 40 

24 29 

4-8 

9 15 

378-6 

9-51 

20 

24 3 

4-8 

5 15 

3760 

9-57 

0 

23 38 

4-7 

1 0 

373-4 

9-64 

49 40 

23 11 

4-6 

75 56 45 

370-8 

9-71 

20 

22 45 

4*6 

52 30 

368-3 

9-77 

0 

22 18 

45 

48 15 

365-8 

984 

48 40 

21 51 

4-5 

43 45 

^ 363-4 

9-91 

20 

21 24 

4,4 

i 39 15 

361-0 

9-97 

0 

20 57 

4.4 

: 34 45 

358-7 

10-04 

47 AO 

20 29 

43 

30 0 

3564 

10-10 

20 

20 1 

4-3 

25 15 

, 354-1 

10-17 

0 

19 32 

4-2 j 

20 30 

351-9 

10-23 

46 40 

19 3 

4-2 j 

15 30 

349-7 

10-29 

20 

18 34 i 

4-1 

10 30 

347-6 

10-36 

0 

18 5 

4-1 

5 15 

345-5 

10-42 

45 40 

17 35 

4-0 i 

0 15 

343-4 

10-48 

20 

17 5 

4-0 

74 55 0 

341-4 

1054 

0 

16 34 

3-9 

49 30 

339-4 

10-61 

44 40 

16 4 

3-9 

44 0 

337-5 

10-67 

20 : 

15 32 

3-8 

38 30 

335-5 

10-73 • 

0 

15 1 

3-8 

32 45 

333-6 

10-79 

43 40 

14 29 

3-7 

27 0 

331-8 

10-85 

20 

13 56 

3-7 

21 15 

330-0 

10-91 

0 

13 23 ; 

( 

3-7 

15 15 

328-2 

10-97 

42 40 

12 50 

3-6 ' 

9 0 

326-4 

11*03 

20 

12 16 , 

3-6 

2 45 

324 7 

11-09 

0 

11 42 ' 

3-5 

73 56 30 

323-0 

11-15 

41 40 

11 7 : 

3-5 

50 0 

321-3 

11-21 

20 

10 32 

3-4 

43 30 

319-6 

11-26 

0 

9 57 

3-4 

36 45 

318-0 

C '• 

11-32 


(tt) tiicrcaseu Decimation add. Decreased Declination subtract. (b) For use in findinsr 
Horn- Atiijh' from Zenith Distance, (r) For use in finding Zenith Distance from Hour Angle, 



63 


Tajslb I[. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


Spioa (Deolination lOP 40' S.)—Conlinned. 


LATITUDE. 


Correction 


Seconds of Time 

Change of 


for change 


for change of 

Zenith Distance 

60° S. 

Hour Angle. 

of i' in 

Zenith 

one degree of 

l^er ininwto of 

to • 

declination. 

Distance. 

Zenith Distance. 

Time. 

12“ 40' S. 


(«) 


('>) 

(0 

0 / 

h m » 

s. 

O / // 

s. 


40 40 

5 9 21 

3-4 

73 30 0 

316-4 ; 

11-38 

20 

8 44 

3-3 

23 0 

314-8 

11-44 

0 

8 7 

3-3 

15 45 

313-3 i 

11-49 

39 40 

7 29 

3-2 

8 30 

311-8 

11-55 

20 

6 51 

3-2 

1 15 

310-3 

11-60 

0 

6 12 

31 

72 53 45 

308 8 

11-66 

38 40 

5 33 

31 

46 0 

307-4 

11-71 

20 

4 53 

31 

38 15 

306-0 

11-77 

0 

4 12 

3-0 

30 15 

304-6 

11-82 

37 40 

3 31 

30 

22 0 

303-2 

11-87 

20 

2 49 

3-0 

13 45 

301-8 

1193 

0 

2 6 

2-9 

5 15 

300-5 

11-98 

36 40 

1 23 

2-9 

71 56 30 

299-2 

12-03 

20 

0 39 

2-8 

47 45 

2979 

12-08 

0 

4 59 54 

2-8 

38 45 

296-7 

12-14 

35 40 

59 8 

2-8 

29 30 

295 4 

12 19 

20 

58 22 

2-7 

20 0 

294-2 

12-24 

0 

57 35 

2-7 

10 30 

293-0 

12-29 

34 40 

56 47 


0 30 

291-8 

12-34 

20 

55 58 

2-6 

70 50 30 

290-6 

12 39 

0 

55 8 

2-6 

40 15 

289 5 

12-44 

33 40 

54 18 

2-6 

29 45 

288 4 

1248 

20 

53 26 " 

2-5 . 

19 0 

287-3 

i 12-53 

0 

52 34 

2-5 

8 0 

286-2 

1 1 

j 1258 

32 40 

51 40 

2-4 

69 56 45 

285 1 

1 12 63 

20 

50 45 

2-4 

45 15 

I 284 0 

12-67 

0 

49 50 

2-4 

33 15 

! 233 0 

12-72 

31 40 

48 53 

2-3 

21 15 

i 282-0 

1277 

20 

47 55 

2-3 

9 0 

1 281-0 

12 81 

0 

46 56 

2-3 

68 56 15 

280-0 

12-86 

30 40 

45 55 

2-3 

43 15 

279-0 

12-90 

20 

44 53 

2-2 

30 0 

278-1 

1 1295 

0 

43 50 

2-2 

16 15 

277-1 

j 12 99 

29 40 

42 46 

2-2 

2 30 

276-2 

1 13 03 

e 20 

41 40 

2*1 

67 48 0 

275-3 

, 1308 

• 0 

40 33 

2*1 

33 15 

274-4 

13-12 

28 40 

39 24 

2*1 

18 15 

273 5 

13-16 

20 

38 13 

2-0 

2 45 

272-7 

13 20 

0 

37 1 

20 

66 46 45 

271-9 

13-24 

27 40 

35 47 

2-0 

30 30 

271-0 

1328 

20 

34 31 

1-9 

13 45 

270 2 

13-33 

0 

33 13 

1-9 

65 56 15 

269-4 

1337 


(a) Increased Declination add. Decreased Declination mhtrncl. {h) For use iu finding; 
Hour Angle from Zenith Distance, (c) For use in finding Zenith IMetnnce from Ilnnr Angle, 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VERTICAL. 


i 

Sl'iCA (Declination 10® 40' S.) — Continued, 


LATITUDE, 

60« S. 
to 

12^ 40' S. 

1 

1 Uour Angle. 

Correction 
for cluiiige 
of 1' in 
declination. 
(«) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(^>) 

Change of 
Zenith Distance 
Xier luimite of 
Time. 

(c) 

• / 

Ii in B 

s. 

O */ 

8. 

/ 

26 40 

4 31 54 

1-9 

65 38 30 

268-6 

13-40 

20 

30 32 

1-8 

20 15 

267-8 

13-44 

0 

29 8 

1-8 

1 30 

267 0 

13-48 

25 40 

27 42 

1*8 

64 42 n 

266.3 

13-52 

20 

26 13 

1-7 

22 0 

2&5-5 

13-56 

0 

24 42 

1-7 

1 30 

264-8 

13-59 

24 40 

23 9 

1-7 

63 40 15 

264-1 

13-63 

20 

21 33 

1-6 

18 30 

2634 

13-67 

0 

19 54 

1*6 

62 55 45 

262-7 

13-70 

23 40 

18 12 

16 

32 50 

2620 

13-74 

20 

16 26 

1-6 

8 30 

261-4 

13-77 

0 

14 38 

1-5 

61 43 30 

260-7 

13-81 

22 40 

12 46 

1-5 

17 45 

260-1 

13-84 

20 

10 51 

1-5 

60 51 0 

259-5 

13-88 

. 0 

8 51 

1-4 

23 15 

258 8 

13-91 

21 40 

6 48 

1-4 

59 54 45 

258-2 

13-94 

20 

4 40 

14 

25 0 

257-7 

13-97 

0 

2 28 

1-3 

58 54 15 

257-1 

14-00 

20 40 

0 11 

1-3 

22 0 

256-5 

14-03 

20 

3 57 48 1 

13 

57 48 45 

255-9 

14-07 

0 

55 21 

1-2 

14 15 

255-4 

14-10 

19 40 

52 47 

1-2 

56 38 0 

254-9 

14-12 

20 

50 8 

! 12 

0 30 

254-3 

14-15 

0 

47 21 1 

' 1-2 

55 21- 15 

‘ 253-8 

14-18 

18 40 

44 28 1 

1-1 

54 40 0 

253-3 

14-21 

20 

41 27 1 

11 

53 57 15 

252-8 

14-24 

0 

38 17 1 

VI 

12 15 

252-4 

14-27 

17 40 

34 59 j 

VO 

52 25 0 

251-9 

14-30 

20 

31 31 ' 

VO 

51 35 30 

251-4 

14-32 

0 

27 53 i 

VO 

50 43 15 

251-0 

14-34 

16 40 

24 3 

•9 

49 48 30 

250-5 

14-37 

20 

20 1 

•9 

48 50 15 

250-1 

14-39 

0 

15 46 

•9 

47 49 0 

249.7 

14-^2 

15 40 

11 15 

•8 

46 43 45 

249-3 

14-44 

20 

6 27 

•8 

45 34 30 

2489 

14-47 

0 

1 21 

•8 

44 20 45 

248-5 

14-49 

14 40 

2 55 54 

•7 

43 1 30 

248-1 

14-51 

20 

50 3 

•7. 

41 36 45 

247-7 

14-53 

0 

43 45 

•7 

40 5 0 

247-3 

14-55 

13 40 

36 56 

•6 

38 25 45 

247-0 

14-58 

20 

29 29 

•6 

36 37 15 

246-6 

14-60 

0 

21 19 

•5 

34 38 0 

246-3 

14-62 

12 40 

12 16 

•5 

32 25 30 

246-0 

14-63 


(a) Increased Decliiuition add. Decrtnised Declination tuhlract, (It) For use in findinff 

Hour Angle from Zenith Distance, (r) For use in finding Zenith Distance from Hour Angle. 
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Table II. (A). — Continued, 
ELEMENTS UPON PRIME VERTICAL. 


AntareJ (Declination 26® 13 ?.) 


LATITUDE, 

60® S. 
to 

31® S. • 

Hour Anglo. 

Correction 
for change 
of 1' in 
declination 
(«) 

Zenith 

Distance, 

Seconds of Time 
for change of 
one degree of 
Zenith Distance, 
('*) 

Change of 
Zenitli distance 
per ininnto of 
Tune. 

(c). 

o / 

b m s 

s. 

O / // 

s. 

f 

60 0 

4 53 56 

&6 

59 19 45 

480*0 

7*50 

59 40 

53 1 

6*5 

12 45 

475*2 

758 

2or 

52 5 

6-5 

5 45 

470*5 

7*65 

0 

51 10 

6-4 

58 58 45 

466 0 

7*73 

58 40 

50 13 

6-3 

51 15 

461*5 

7*80 . 

20 

49 16 

6-2 

44 0 

457*2 

7*87 

0 

48 19 

61 

36 15 

452*9 

7*95 

57 40 

47 21 

60 

28 45 

448*7 

8*02 

20 

46 23 

5-9 

20 45 

444*7 

8*10 

0 

45 24 

5-8 

12 45 

440*7 

8*17 

56 40 

44 25 

5-8 

4 45 

436*8 

8*24 

20 

43 25 

5*7 

57 56 30 

432*9 

8*32 

0 

42 24 

5-6 ' 

j 

48 0 

429*2 

839 

55 40 

41 23 

1 5*5 

39 30 

425*5 

8*46 

20 

40 22 

5-4 

30 45 

421*9 

8*53 

0 

39 19 

j 5*4 

22 0 

418*4 

860 

54 40 

38 16 

5‘3 

12 45 

415*0 

8*68 

20 

37 13 

5-2 

3 30 

411*6 

8*75 

0 

36 9 

6*1 

56 54 15 

408*3 

8*82 

53 40 

35 4 

51 

44 45 

405*1 

8*89 

20 

33 59 

5-0 

35 0 

401*9 

8*96 

0 

32 52 

! 4-9 

25 0 

398*7 

9*03 

52 40 

31 46 

4-9 

15 0 

395*7 

9*10 

20 

30 38 

• 4.8 

4 30 

3928 

917 

0 

29 30 

4-7 

55 54 0 

3898 

9*23 

51 40 

28 21 

4*7 

43 30 

386*9 

930 

20 

27 11 

46 

32 30 

384*1 

937 

0 

26 0 

4-5 

21 30 

381*4 

9*44 

50 40 

24 48 

4-5 

10 0 

3786 

9*51 

20 

23 36 

i 4-4 

54 58 45 

376*0 

9 57 

0 

22 23 

4-3 

47 0 

373*4 

9*64 

49 40 

21 9 

1 4-3 

35 0 

370*8 

9*71 

eo 

19 53 

: 4-2 

22 45 

368*3 

9*77 

0 

18 37 

i 4-2 

10 15 

365*8 

9*84 

48 40 

17 20 

i 4-1 

53 57 45 

363*4 

991 

20 

16 2 

4-0 

44 45 

361*0 

997 

' 0 

14 43 

4-0 

31 30 

358*7 

10*04 

47 40 

13 23 

1 3-9 

18 0 

356*4 

1010 

20 

12 2 

• 39 

4 30 

3541 

10*17 

0 

10 40 

3-8 

52 50 30 

351-9 

1023 

46 40 

9 16 

1 3-8 

36 15 

349*7 

10*29 

20 

7 51 

3-7 

; 21 30 

347*6 

1036 

0 

6 26 

! 3*6 

6 45 

345*5 

10*42 


(o) Increased Declinntiou add. Decreased Declination mhtract, (b) For use in finding 
Hour Angle from Zenith instance. (c) For use in finding Zenith Distance from Hour A injle. 


F 
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Tablk II. (A). — Gontinued. 
ELEMENTS UPON PRIME VERTICAL. 


Antabes (Declination 26° 13' S.) — Continutd. 


1 

LATITUDE,' 

60° S. 

to 1 

31° S. 

Hour Angle. 

(.lorrection 
for change 
of U in 
declinatiou. 
(tt) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 

(ft) 

Chamre of 
Zenith Di8tan< 
per minute oi 
Time, 
t. (c) 

o / 

Ii rn H 

•s*. 

o t n 

S' 

/ 

45 40 

4 4 58 

3*6 

51 51 30 

343-4 

10-48 

20 

3 30 

3-5 

36 0 

341-4 

10-54 

0 

2 0 1 

3-5 

20 15 

339-4 

•10-61 

44 40 

0 29 

3-4 

4 0 

337-5 

10-67 

20 

3 58 56 

3*4 

50 47 30 

335-5 

10-73 

0 

57 22 

33 

30 30 

333-6 

10-79 

43 40 

55 46 

3*3 

13 15 

331-8 

10-85 

20 

54 9 , 

3-2 

49 55 45 

330-0 

10-91 

0 

52 30 I 

3*2 

37 45 

328-2 

10-97 

42 40 i 

50 50 

31 

19 15 1 

326-4 

11-03 

20 

49 7 

31 

0 15 

324-7 

11-09 

0 

47 23 

3-0 

48 41 0 

323-0 

11-15 

- 41 40 

45 37 

30 

21 15 

321-3 

11-21 

20 

43 49 

29 

1 0 

319-6 

11-26 

0 

41 59 

2-9 

47 40 15 

318-0 

11-32 

40 40 

40 7 

2-8 

19 15 

3164 

11-38 

20 

38 13 

2-8 

46 57 30 

314-8 1 

11-44 

0 

36 16 

2-7 

35 15 

313-3 

11-49 

39 40 

34 17 

2-7 

12 15 

311-8 

11-55 

20 

32 16 

26 

45 49 0\ 

310-3 

11-60 

0 

30 12 

26 

24 45 

308-8 

11-66 

38 40 

28 5 

2-5 

0 15 

3(r7-4 

11-71 

20 

25 55 

2*5 

44 34 45 

306-0 

11-77 

0 

23 43 

2-4 

8 45 

304-6 

11-82 

.37 40 

21 28 

i 2-4 

43 42 0 • 

303-2 

11-87 

20 

19 9 

1 2-3 

14 45 

301-8 

11-93 

0 

16 47 

2-3 

42 46 15 

300-5 

11-98 

36 40 

14 22 

2-2 

17 15 

299-2 

12-03 

20 

11 52 

2*2 

41 47 15 

297-9 

12-08 

0 

9 19 

21 

16 15 

296-7 

12-14 

35 40 

6 42 

21 

40 44 30 

295-4 

12-19 

20 

4 1 

20 

11 45 

294-2 

12-24 

0 

1 15 

j 20 

39 37 45 

293-0 

1229 

34 40 

2 58 24 

2-0 

2 45 

291-8 

12-34 

20 

55 28 

! 1-9 

38 26 15 

290-6 

1^39 

0 

52 26 

1-8 

37 48 45 

289-5 

12-44 

33 40 

49 19 

1-8 

10 0 

288-4 

1248 

20 

46 5 

1-7 

36 29 30 

287-3 

12-53 

0 

42 45 

1*7 

35 47 46 

286-2 

12-58 

32 40 

39 18 

1-6 

4 0 

285-1 

1263 

20 

35 43 

1-6 

34 18 45 

284-0 

1267 

0 

31 59 

1-5 

33 31 30 

283-0 

12-72 

31 40 

28 7 

1-5 

32 42 0 

282-0 

12-77 

20 

24 4 

1-4 

31 50 30 

281-0 

12-81 

0 

19 51 

1-4 

30 56 15 

280-0 

12-86 


{a) Increased Declination a<ld. Decreased Declination mbtraet, (b) For use in findii 
Hour Angls from Zenith Distance, {e) For use in fladiog Zeuitk DUtanee from Hour Angle, 
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Table II. (A.) — Gotttinued. 
ELEMENTS UPON PRIME VERTICAL. 


Fohalhjlut (Dbclination 3CP 8' S.) 


LATITUDE, 

60° S. 
to » 
35°4(y 8. 

Hour Angle. 

Correction 
for change 
of 1' in 
declination. 

(tt) 

Zenith 

DiHtiince. 

i 

Seconds of Time 
for change of 
one degree of 
Zenith Distance, i 
(1*) 

Change of 
Zenith Distance 
per minute of 
Time. 

(c) 

0 / 

Ii in M 

K 

'j f II 

» 

/ 

60 0 

4 41 41 

6-5 

54 34 15 

4800 

7-50 

59 40. 

40 35 

6-4 

26 0 

475-2 

7-58 

20 

39 28 

6-3 

17 30 

470-5 

7-65 

0 

38 21 

6*2 

9 0 

466-0 

7-73 

58 40 

37 13 

6-2 

0 15 

461*5 

7-80 

20 

36 5 

61 

53 51 15 

457-2 

7-87 

0 

34 56 

60 

42 15 

452*9 

7*95 

67 40 

33 46 

59 

33 0 

448-7 

802 

20 

32 36 

5-8 

23 30 

444-7 

8-10 

0 

31 25 

5*7 

14 0 

440-7 

817 

56 40 

30 14 

56 

4 0 

436-8 

8-24 

20 

29 1 

5*5 

52 54 0 

4329 

8-32 

0 

27 48 

5-5 

44 0 

429*2 

8-39 

55 40 

26 34 

5-4 

33 30 

425*5 

8*46 

20 

25 20 

5-3 

23 0 

421*9 

8*53 

0 

24 4 

5*2 

12 15 

418-4 

8-60 

54 40 

22 48 

5-1 

1 15 

4150 

8*68 

20 

21 31 

5-1 

51 50 0 

411‘6 

8-75 

0 

20 14 

5-0 

38 45 

408*3 

882 

53 40 

18 55 

4-9 

27 15 

405-1 

8-89 

20 

17 35 

4-8 

15 30 

401*9 

8-96 

0 

16 15 

4-8 

3 15 

398*7 

9*03 

52 40 

14 53 

4-7 

50 51 0 

395-7 

9-10 

20 

13 31 

•4-6 

38 30 

392*8 

9-17 

0 

12 8 

4-5 

25 30 

389-8 

9-23 

51 40 

10 43 

4-5 

12 30 

3869 

9*30 

20 

9 18 

4-4 

49 59 15 

384-1 

9-37 

0 

7 51 

4-4 

45 45 

. 381-4 

9-44 

50 40 

6 23 

4*3 

31 45 

378*6 

9*51 

20 

4 55 

4*2 

17 45 

376-0 

9-57 

0 

3 25 

4*2 

3 15 

373 4 

9-64 

49 40 

1 53 

4*1 

! 48 48 30 

' 370-8 

9-71 

20 

0 21 

4-0 

1 33 30 

' 368-3 

9-77 

0 

3 58 47 

4*0 

! 18 15 

365 8 

9-84 

48 40 

57 12 

3*9 

! 2 30 

363-4 

9*91 

> 20 

55 36 

38 

i 47 46 30 

! 361-0 

997 

0 

53 58 

3*8 

1 30 15 

1 358-7 

10-04 

47 40 

52 18 

3*7 

i 13 30 

i 356-4 

10-10 

20 

50 37 

3*7 

46 56 30 

' 354-1 

10-17 

0 

48 55 

3*6 

39 15 

351-9 

10-23 

46 40 

47 11 

3*6 

21 15 

349-7 

10*29 

20 

45 25 

3*5 

3 15 

347-6 

10-36 

0 

43 38 

3*4 

■ 45 44 30 

345-5 

10-42 


(a) Increased Decimation ndd. Decrmsed Declination nuhlract, h) For use in finding 
Hour Angle from Zenith Distance, (c) For use in finding Zenilh Distance from Hour 


p 2 
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Table II. (A.) — Continued. 
ELEMENTS UPON PEIME VEETICAL. 


Fomaleaut (Obclimatiom 30^8' S.) — Continued. 


LATITUDE, 

6( rs . 

to 

35'* 40' S. 

Hour Angle. 

Correction 
for cliaugo 
of 1' in 
declination. 
(a) 

Zenith 

Distance. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance. 
(h) 

Chai^of 
Zenitli Distance 
per minute of 
.Time. 

• (c) 

0 / 

h m a 

S. 

o / // 

8. 

/ 

45 40 

3 41 48 

3*4 

45 25 30 

343*4 

10*48 

20 

39 57 

3*3 

6 0 

341*4 

10*54 

0 

38 4 

3-3 

44 46 0 

339*4 

10*61 

44 40 

36 9 

3*2 

25 45 

337*5 

10*67 

20 

34 12 

3*1 

4 45 

335*5 

10*73 

0 

32 13 

3-1 

43 43 30 

333*6 

10*79 

43 40 

30 11 

30 

21 30 

331*8 

1085 

20 

28 7 

3*0 

42 59 0 

330*0 

1091 

0 

26 1 

2^ 

36 0 

328*2 

10*97 

42 40 

23 52 

2*9 

12 30 

326*4 

11*03 

20 

21 41 

2-8 

41 48 15 

324*7 

11*09 

0 

19 26 

2*8 

23 15 

3230 

11*15 

* 41 40 

17 9 

2*7 

40 57 45 

321*3 

11*21 

• 20 

14 49 

2*7 

31 30 

3196 

11*26 

0 

12 26 

j 2*6 

4 30 

318*0 

11*32 

40 40 

9 59 

2*5 

39 36 45 

316*4 

11*38 

20 

7 29 

25 

8 15 

314*8 

11*44 

0 

4 55 

2*4 

38 39 0 

313*3 

11*49 

39 40 

2 18 

2*4 

8 45% 

311*8 

11*55 

20 

2 59 36 

2*3 

1 37 37 30 

310*3 

11*60 

0 

56 50 

2*3 

i 5 15 

308*8 

11*66 

38 40 

54 0 

2*2 

36 32 0 

307*4 

11*71 

20 

51 4 

2*1 

j 35 57 45 

306*0 

11*77 

0 

! 48 4 

1 

21 

22 15 t 

304*6 

11*82 

37 40 

! 44 58 

20 

34 45 45 

303*2 

j 1187 

20 

i 41 47 

20 

7 45 

301*8 

1 11*93 

0 

' 38 29 

1-9 

33 28 15 

300*5 

11*98 

36 40 

35 4 

i 19 

32 47 15 

299*2 

12*03 

20 

31 33 

1*8 

4 45 

297*9 

12*08 

0 

1 27 53 

, 1*7 

31 20 30 

296*7 

: 12*14 

35 40 

j 24 5 

! 1*7 

30 34 15 

295*4 

12*19 


(d) iucre:isi'd Decliimtiou adi?. Decreased Docliuation unhtract. (h) For use in findiur 

Ifour .Ih'jU froui Zenith Vistnnco. (♦•) For use iu finding Zrn Diafanc« from Ifour .diir/Zt;. 





TABLES II, (B) AND II, (0), 

VALUES OP SECOND CORRECTION 

Limit op La'i’itudh 00° Limit op Distance in Hour 
Angle from Prime Vertical 90"’. 
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Table II (B.) 

For use in Finding Hour Angle from obsekvei) Zenith Distance. 

SECOND CORRECTION 
(Additive to First Cobkection). 


. UDA ApVBOXIMATE DISTANCE IN IloiTK AnOLK FROM PbIME VebTICAI,. 

ur 

DKULINATION. "* ® ™ I ni I in III I ill I III I m in I in m m 

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

” sec. sec. sec. sec. sec. sec. sec. sec. I sec. sec. sec. sec. sec. sec. sec. 

60 1-2 2'4 4 0 6-2 9 2 13 0 17-8 24 0 1 31-0 39-2 48 9 60-2 73 0 87-8 104 0 

55 1-0 21 3-5 5-4 8T 11-7 15-9 21-3 1 27-6 35 1 43-8 53 2 65-4 78-5 931 

50 -9 1-7 30 4-8 7-2 10-3 140 18-6 1 241 30 7 38-3 47-2 57-3 68-6 81-4 

45 -7 1-5 2-5 4'1 61 8-7 11-9 15-8 20-6 261 326 40-1 48 8 58-4 69-4 

40 -6 1-2 2 1 3-4 5 1 7 2 9-8 13-1 17 0 21-7 27 0 33-2 40-3 48-3 573 

35 -5 1-0 1-7 2-7 4-0 5-7 7-8 10-4 13-5 17-2 21-5 26 5 32 1 38-5 45 7 

30 -4 -8 1-3 21 3-1 4-3 5-9 7-9 10-3 131 16-4 20.1 24 4 29-3 34-7 

25 -3 -5 -9 1-5 2-2 31 4-3 5 7 7-4 9 4 11'7 14.3 17-4 20-9 24-8 

20 -2 -3 -5 1-0 1-4 2 0 2 8 3-7 4-8 61 7-7 9-4 11-4 137 16-3 

15 -1 -2 -3 -5 -8 1-1 1-6 2-1 2-8 35 4-3 5’4 65 7-8 9-3 

10 — -1 -1 -3 -4 -5 -7 .9 1-2 1-6 20 2-4 2-9 35 4-2 

5 — — — 1 -1 -2 -2 .3 -3 -4 -5 -6 -8 -9 l-I 

- . - . 

* For observations near Prime Vertical Latitude of Place is the ArKument. For observations near 
Maximum Azimuth Declination of Star is the Argument. 
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Table II. (C.) 

For use in Calculating Zenith Distance corresponding to a given • 

Hour Angle. 

SECOND COERECTION 

(Subtractive from First CoRRE(rnoN). 



• For obHervutious uair Prime Vertical l^utitiide of Place is the ui^uicut. For obserrations uesr 
Muxinniiii Azimuth Declination of Star is the Arirumeut. 



TABLE III, 

HOTJK ANGLES AND ZENITH DISTANCES 

AT 

MAXIMUM AZIMUTH 

(For Finding First, or Principal, Correction). 


Appboximatb Lilmits 01' Zenith Distance 30 ° to 80 °. 
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Table III. 

ELEMENTS OF STARS AT MAXIMUM AZIMUTH 
(Angle of Position = 90 °). 


a Andbomkd^ (Declination 28° 34' N.) 


LATITUDE 

From 

24*2(yN. 

to 

4M0'N. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance 
273-3« 

(a) 

Change of 
Zenith Distance 
per minute i 
of Time 
13*ir 
(J>) 

LATITUDE 

From 

2^^20'N, 

to 

4o20'N. 

Seconds of Time 
for change of ' 
one degree of ' 
Zenith Distance 
273-38 

(ft) 

Change of 
Zenith Distance 
per mimile 
of Time 

13-ir 

(b) 

Hour Angle. 

Zenith Distiinco. 

Hour Angle. 

Zenith Distance* 

O / 

h m • 

O f ff ^ 

o / 

Il III H 

if / U 

24 20 

2 15 22 

30 29 30 1 

14 20 

4 8 3 

58 49 15 

0 

20 34 

31 43 30 

0 

10 59 

59 36 30 

23 40 

25 34 

32 55 0 

13 40 

13 54 

60 23 15 

20 

30 25 

34 4 30 

20 

16 47 

61 10 0 

0 

35 6 

35 12 15 

0 

19 39 

56 15 

22 40 

39 39 

• 36 18 0 

12 40 

22 29 

62 42 15 

20 

44 4 

37 22 30 

20 

25 18 

63 28 0 

0 

48 22 

38 25 45 

0 

28 5 

64 13 45 

21 40 

52 34 

39 27 30 

11 40 

30 51 

59 0 

20 

56 40 

40 28 0 

20 1 

33 36 

65 44 0 

0 

3 0 40 ^ 

41 27 30 

0 

36 20 

66 29 0 

20 40 

4 35 

42 26 0 

10 40 

39 3 

67 13 30 

20 

8 26 

43 23 30 

20 

41 44 

58 0 

0 

12 12 1 

44 20 15 

0 

44 25 

68 42 30 

19 40 

15 53 

45 16 0 

9 40 

1 47 5 

69 26 30 

20 

19 31 

46 11 0 

20 

49 43 

70 10 30 

0 

23 5 

47 5 30 

0 

1 52 21 

54 15 

18 40 

26 36 

59 0 

8 40 

54 58 

71 38 0 

20 

30 3 

48 52 .0 

20 

57 34 

72 21 30 

0 

33 27 

49 44 30 

0 

5 0 10 

73 4 45 

17 40 

i 36 48 

50 36 15 

7 40 

2 45 

48 0 

20 

40 6 

51 27 45 

20 

5 19 

74 31 0 

0 

43 21 

52 18 30 

0 

7 52 

75 14 0 

16 40 

46 34 

53 9 0 

6 40 

10 25 

75 57 0 

20 

49 45 

58 30 

20 

12 57 

76 39 45 

0 

52 53 

54 48 0 

1 0 

15 29 

77 22 30 

15 40 

55 59 

55 37 0 

5 40 

18 0 

78 5 0 

20 

59 3 

56 25 30 

20 

20 31 

47 30 

0 

4 2 5 

57 13 45 

i 0 

23 1 

79 30 0 

14 40 

5 5 

58 1 45 

4 40 

25 31 

80 12 15 


i 


(a) For use in finding^ Hour Angle from Zenith DUtance. 

(b) For use in finding^ Zenith Distance from Hour Angle, 
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Table III. — Continued, 

ELEMENTS OP STARS AT MAXIMUM AZIMUTH. 
(Angle op Position = 90 °). 


a Arietis (Declination 23® 1' N.) 


LATITUDE 

firom 

19° AXy N. 
to 

S^WN. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance 
260*88 
(o) 

Change of 
Zenith Distance 
per minute of 
Time 

13'81 

m 

LATITUDE 

from 

19° W N. 
to 

3°40' N. 

Second8.i>f Time 
for change of 
one degree of 
Zenith Distance 
260*88 
(o) 

Choi^ of 
Zenith Distance 
per minute of 
Time 

13'81 

0>) 

Hour Angle. 

Zenith Distance. 

Hour Angle. 

Zenith Distance. 

O ! 

li in II 

O / 0t 

O / 

h m B 

O / It 

19 40 

2 10 54 

30 36 0 

11 20 

4 7 24 

59 49 45 

20 

17 18 

32 8 45 

0 

11 5 

60 47 30 

0 

23 25 

33 37 45 

10 40 

14 44 

61 44 45 

18 40 

29 17 

35 3 30 

20 

18 20 

62 41 30 

20 

34 57 

36 26 30 

0 

21 54 

63 38 0 

0 

AO 26 

37 47 0 

9 40 

25 27 

64 34 0 

17 40 

45 44 

39 5 15 

20 . 

28 57 

65 29 45 

20 

50 53 

40 21 45 

0 

32 26 

66 25 0 

0 

55 53 

41 36 15 

8 40 

35 54 

67 20 0 

16 40 

3 0 46 

42 49 0 

20 

39 19 

68 14 30 

20 

5 32 

44 0 30 

0 

42 43 

69 9 0 

0 

10 11 

45 10 30 

7 40 

. 46 6 

70 3 0 

15 40 

14 45 

46 19 15 

20 

49 28 

70 56 45 

20 

19 12 

47 26 45 

0 

52 48 

71 50 15 

0 

23 35 

48 33 0 

6 40 

56 7 

72 43 45 

14 40 

27 53 

49 38 30 

20 

59 25 

73 36 45 

20 

32 6 

50 43 0 

0 

5 2 42 

74 29 45 

0 

36 15 

51 46 30 

5 40 

5 58 

75 22 15 

13 40 

40 20 

52 49 15 

20 

9 13 

76 14 45 

20 

44 22 

53 51 30 

0 

12 28 

77 7 15 

0 

48 19 

54 52 45 

4 40 

15 41 

77 59 30 

12 40 

52 14 

55 53 15 

20 

18 54 

78 51 30 

20 

56 6 

56 53 15 

0 

22 6 

79 43 30 

0 

11 40 

59 54 

4 3 40 

57 52 30 

58 51 30 

3 40 

25 18 

80 35 15 


(a) For use in finding Hour Angle from Zenith Distance, 
(h) For use in finding ZenUh Distance from Hour Angle, 
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Table III. — Continued, 

ELEMENTS OF STAES AT MAXIMUM AZIMUTH. 
(Angle op Position = 90 °). 


Aldebaban (Declination 16° 19' N.). 


LAOTUDE 

From 

14® N. 
to 

2® 40' N. 

Seconds of Time 
for chnn^^o of 
one decree of 
Zenith Ihstauce 
250*1« 

N 

Chanf^o of 
Zenith Distance 
per minute 
of Time 

14-4' 

(h) 

LATITUDE 

From 

14® N. 
to 

T 40' N. 

Seconds of Time 
for change of 
one defn^c of 
Zcuitli Distance 
250*1« 

(«> 

Chauire of 
Zenith Distaiico 
l)er luiiuite 
of Time 

14*4' 

V>) 

Hour Allele. 

Zenith Distance. 

Hour Anvrle. 

Zenith Distance. 

o / 

h in s 

o » •* 

o t 

h in 1 

O ! H 

14 0 

2 6 24 

30 33 30 

8 0 

4 5 14 

60 18 15 

13 40 

15 21 

32 45 15 

7 40 

10 30 

61 39 0 

20 

23 46 

34 49 45 

20 

15 41 

62 58 45 

0 

31 46 

36 48 15 

0 

20 48 

64 17 30 

12 40 

39 23 

38 41 30 

6 40 

25 52 

65 35 30 

20 

46 43 

40 30 45 

20 

30 53 

66 52 45 

0 

53 45 

42 16 0 

0 

35 50 

68 9 30 

11 40 

3 0 34 

43 57 45 

5 40 

40 45 

69 25 30 

20 

7 10 

45 37 0 

20 

45 37 

70 40 45 

0 

13 34 

47 13 15 

0 

50 27 

71 55 45 

10 40 

19 49 

48 47 15 

4 40 

55 14 

73 10 0 

20 

25 54 

50 19 15 

20 

5 0 0 

74 24 0 

0 

31 51 

51 49 30 

0 

4 43 

75 37 30 

9 40 

37 40 

53 17 45 

3 40 

9 25 

76 50 30 

20 

43 23 

54 44 30 1 

20 

14 6 

78 3 15 

0 

48 59 

'56 9 45 

0 

18 45 

79 15 45 

8 40 

20 

54 29 

59 54 

57 33 45 i 

58 56 45 

2 40 

23 23 

80 28 0 


Betelouese (Declination T 23' N.) 


LATITUDE 

From 

6® 20' N. 
to 

V 20' N. 

Seconds of Time 
for chuuffc of 
one deforce of 
Zenith Distance 
242-Os 
(a) 

Change of 
Zenith Distance 
per minute 
of Time 
14-88' 

(M 

LATITUDE 

From 

6® 20' N, 
to 

1® 20' N. 

1 

Seijouds of Time 
for tha nge of 
one degree of 
Zcnitli Distance 
242-O.i 
(«) 

Change of 
Zenith Distance 
per minute 
of 'J'iine 

14-88' 

('•) 

Hour Angle. 

Zenith Distance. 

Hour Angle. 

Zenith Distance. 

o / 

h m ■ 

o / // 

o / 

h m N 

(/ / #/ 

6 20 

2 4 17 

30 51 45 ! 

3 40 

4 1 27 

60 9 15 

0 

23 11 ! 

35 34 15 

20 I 

13 10 

63 6 0 

5 40 

40 6 

39 47 30 ■ 

0 

24 35 

65 58 0 

20 

55 38 

43 40 15 i 

2 40 

35 44 

68 46 30 

0 

3 10 8 

47 17 45 j 

20 

46 41 

71 31 45 

4 40 

23 49 

50 43 15 

0 

57 28 

74 14 30 

20 

36 51 

53 59 15 

1 40 

5 8 6 

76 55 15 

0 

49 22 

57 7 30 

20 

18 37 

79 34 0 


j: 


(a) For use in findiuj; Hour Angf« from Zenith DUinvce. 

(b) For use in flndinjf Zenith Distance from Hour Angle. 
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Table III. — Continued. 

ELEMENTS OF STARS AT MAXIMUM AZIMUTH. 
(Angle op Position = 90 °). 


Pollux (Declination 28® 15' N.). 


LATITUDE 

from 

24° N. 
to 

4°40'N, 

Seconds of Time 
for change of 
one degree of 
Zcuitli Distance 
272-5a 
(tt) 

Change of 
Zenith Distance 
per minute 
of Time 
13*21^ 

«.) , 

j 

i LATITUDE 
' from 

. 24° N. 

: to 

' 4° 20' N. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance 
272-58 
(d) 

Change of 
Zenith Distance 
per minute 

1 of Time 

13*21' 

(b) 

Hour Angle. 

Zenith Distance. 

Hour Angle. 

Zenith Distance 

0 / 

h in II 

o / « 

ji o / 

h m 8 

0 / // 

24 0 

2 16 10 

30 45 30 

i 14 0 

4 9 25 

59 15 45 

23 40 

2 21 23 

31 59 45 

! 13 40 

12 22 

60 3 15 

20 

26 24 

33 11 45 

20 

15 18 

60 50 30 

0 

31 16 

34 21 30 

0 

18 13 

61 37 30 

22 40 

35 58 

35 29 30 

12 40 

21 6 

62 24 0 

20 

40 32 

36 36 0 

20 

23 57 

63 10 30 

0. 

44 58 

37 40 45 

0 

26 47 

63 56 30 

21 40 

49 17 

38 44 15 

11 40 

29 36 

64 42 30 

20 

53 30 

39 46 15 

20 

32 24 

65 28 15 

0 

57 37 

40 47 15 

0 

35 10 

66 13 30 

20 40 

3 1 39 

41 47 0 

10 40 

37 55 

66 58 45 

20 

5 35 

42 46 0 

20 

40 39 

67 43 45 

0 

9 27 

43 43 45 

0 

43 22 

68 28 45 

19 40 

13 14 

44 40 45 

9 40 

46 4 

69 13 15 

20 

16 56 

45 37 0 

20 

48 45 

69 57 45 

0 

20 35 

46 32 30 

0 1 

51 26 

70 42 0 

18 40 

24 10 

47 27 15 

8 40 

54 5 

71 26 15 

20 

27 42 

48 21 15 

20 

56 43 

72 10 15 

0 

31 10 

49 14 30 

0 

59 21 1 

72 54 0 

17 40 

34 35 

50 7 15 

7 40 

5 1 58 

73 37 45 

20 

37 57 

50 59 30 

20 

4 34 

74 21 15 

0 

41 17 

51 51 0 

0 

7 10 

75 4 45 

16 40 

44 33 

52 42 15 

6 40 

9 45 

75 48 0 

20 

47 48 

53 32 45 

20 

12 19 

76 31 15 

0 

50 59 

54 23 0 

0 

14 53 

77 14 30 

15 40 

54 9 

55 12 45 

5 40 

17 26 

77 57 30 

20 

57 16 

56 2 15 ' 

20 

19 59 

78 40 30 

0 

4 0 21 

56 51 0 ; 

0 

22 31 

79 23 15 

14 40 

20 

3 24 

6 25 

57 39 45 ‘ 

58 27 45 

4 40 

25 3 

80 6 15 


(a) For use in finding Hour Angle from Zenith Distance, 

(b) For use in finding Zenith Distance from Hour Angle, 
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Table 111.— Continued. 

ELEMENTS OF STARS AT MAXIMUM AZIMUTH. 
(Angt.k ok Position = 00°). 


Regulus (Declination 12° 26' N.) 


LATITUDE 

from 

10® ‘AK N. 
to 

2® 20' N. 

Seconds of Tiiue^ 
for change of 
one degree of 
Zenith Distance 

1 245*7« 

(a) 

Hour Angle. 

Change of 
Zenith Distance 
per minute of 
Time 

14*65' 

('-) 

Zenith Distance. 

LATITUDE 

from 

10 ' 40' N. 

Ui 1 

2‘20' N. 

Seconds of Time 
for change of 
one degree of 
Zenith i)istauoe 
245-7- 

1 (r.) 

j Hour Angle. 

Change of 
Zenith Diet .nice 
l^er minute 
of Time 

14*65' 

(h) 

Zenith Distance. 

o / 

ii III ■ 

-> / // 

o / 

! h in s 

o t n 

10 40 

2 5 16 

i 30 43 0 

6 20 

1 3 59 6 

59 10 45 

20 

16 50 

33 34 45 . 

0 

4 6 7 

60 57 15 

0 

27 34 

36 14 30 

5 40 

13 1 

62 42 15 

9 40 

37 39 

. 38 45 0 

20 

19 48 

64 25 30 

20 

47 12 

: 41 7 30 

0 

26 29 

66 7 15 

0 

56 19 

; 43 24 0 

4 40 

33 5 

67 47 45 

8 40 

3 5 3 

45 35 0 

20 

39 36 

69 27 15 

20 

13 28 

47 41 15 

0 

46 2 

71 5 45 

0 

! 21 36 

49 43 45 j 

3 40 

52 25 

72 43 15 

7 40 

29 29 

51 42 45 ' 

20 

58 44 

74 20 0 

20 

37 9 

53 38 30 

: 0 

5 5 0 

75 66 0 

0 

44 38 

55 31 30 

i 2 40 

11 13 

77 31 15 

6 40 

i 51 56 

, 57 22 15 

; 20 

17 24 

79 6 0 


j3 Leonis (Declination 15° T N.) 



Seconds of Time 

i 

iJliuuge of 

I 

Seconds of Time 

Change of 


for cliuugc of 

Zeiiiili Disliluce 


for eJiange of 

Zenith Distmice 

LATITUDE 

one degree of 

lier minute 

LATITUDE 

one degree of 

jKir minute 


Zenith Distance 

of Time 

from 

Zenith Distance 

of Time 

13® N. 

248*6'* 

14*48' 

13" N. 

248*6** 

14*48' 

to 

2‘’ 20' N. 

(a) 

(/,) 

to 

2 ’ 20' N. 

i 

(a) 

(/') 

Hour Anglo. 

Zenith Distance. 

Hour Angle. 

Zenith J>ishuiee. 

o / 

Ii in ii 

o f n 

■o / 

h in a 

o / // 

13 0 

2 5 7 

30 23 30 

7 20 

4 6 12 

60 41 45 

12 40 

14 47 

32 46 15 

0 

11 52 

62 8 30 

20 

23 51 

35 0 30 

6 40 

17 27 

63 34 0 

0 

32 26 

37 8 0 

20 

22 58 

64 58 30 

11 40 

40 36 

39 9 30 

0 

28 25 

66 22 15 

20 

48 25 

41 6 0 

5 40 

33 48 

67 45 0 

. 0 

55 55 

42 58 30 

20 

39 8 

69 7 15 

10 40 

3 3 10 

44 47 0 

0 

44 25 

70 28 30 

20 

10 12 

46 32 30 

4 40 

49 39 

71 49 15 

0 

17 0 

48 15 0 

20 

54 50 

73 9 30 

9 40 

23 38 

49 55 0 

0 

59 59 

74 29 0 

20 

0 

30 6 

36 25 

51 32 45 

53 8 30 

3 40 

20 

5 5 6 

10 12 

75 48 15 

77 7 0 

8 40 

42 36 

54 42 0 

0 

15 15 

78 25 30 

20 

48 39 

56 14 0 


20 17 

79 43 30 

0 

54 36 

57 44 45 

2 40 

20 

25 18 

81 1 0 

7 40 

4 0 27 

59 14 0 


^(a) For use in finding Hour An^le from XeuUk DiMance, 
(b) For use in finding Zenith Distance from Uour AikjIc, 
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Table III. — {Continued.) 

ELEMENTS OP STARS AT MAXIMUM AZIMUTH. 

(Angle of Position = 90°). 


Arcturus (Declination 19^ 41' N.) 


LATITUDE, 
from 
16^40' N. 
to 

3 ’ 20' N. 

Seconds of Time 
for change of 
one degree in 
Zenith Distance. 
254-9N 

(«) 

Change of 
Zenith IMstance 
X)er minute of 
Time. 

14*12' 

(*) 



1 LATITUDE 
from 

16° 40' N. 
to 

3° 20' N. 

Seconds «f Time 
for change of 
one degree in 
Zenith Instance. 
254*9’‘ 

(a) 

Cliange of 
Zenith Distance, 
per minute of 
Time. 

14-12' 

ih) 


Hour Angle. 

Zciiiili Distance. 


Hour Angle. 

Zenith Distance. 

o / 

in N 

/ it 

1 O / 

• 

h III s 

o / // 

16 40 

2 12 45 

31 37 30 

9 40 

4 6 16 

60 5 45 

20 

19 59 

33 23 30 

20 

10 36 

61 13 0 

0 

26 53 

35 4 45 

0 

14 53 

62 19 30 

15 40 ‘ 

33 29 

36 42 15 

8 40 

19 7 

63 25 30 

20 

39 50 

38 16 15 

1 20 

23 19 

64 31 15 

0 

45 58 

39 47 15 

0 

27 28 

65 35 45 

14 40 

51 54 

41 15 45 

7 40 

31 35 

66 40 0 

20 

57 40 

42 41 30 

20 

35 40 

67 43 45 

0 

3 3 15 

44 5 30 

0 

39 42 

! 68 47 15 

13 40 

8 42 

45 27 15 

; 6 40 

43 43 

69 50 15 

20 

14 2 

46 47 15 i 

20 

47 42 

i 70 53 0 

0 

19 13 

48 5 45 1 

. 0 

^ 51 39 

1 71 55 15 

12 40 

24 19 

49 23 0 ’ 

5 40 

55 35 

72 57 15 

20 

29 17 

50 38 30 : 

20 

59 29 

73 58 45 

0 

34 11 

51 53 0 

0 

5 3 22 

75 0 15 

11 40 

38 59 

53 6 15 

4 40 

7 14 

76 1 15 

20 

43 42 

54 18 30 

20 

11 5 

77 2 15 

0 

48 21 

55 29 30 

0 

14 55 

78 2 45 

10 40 

52 55 

56 40 0 

3 40 

18 43 

79 3 15 

20 

0 

57 25 

4 1 52 

57 49 15 

58 58 0 

20 

22 31 

80 3 30 


(o) For use in finding Hour Angle from Zenilh Dininnce. 
(h) For use in finding Zoi if /i IHatancf from Houe Angle. 
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TABLe III. — Oontinued. 

ELEMENTS OF STAKS AT MAXIMUM AZIMUTH. 

(Anolk of Position = 90^). 


a Coron.t: (Dkclination 2T 2* N.). 


Seconds of Time 

1 for eliaiiKe of 
LATITUDE ' one de;?ree in 
from Zenith Disttinee 

23^ N. i 269-4' 

4"20'N. ■ ' ' 

; 

Hour Aiiiflo. 

Cliantfe of | 

Zenith Distance 
Tier minute 
of Time. 
13*36' 

V>) 

Zeuiili Distil nee. 

LATITUDE 
from 
• 23 ' N. 

4 20' N. 

Secoiulsof Time, 
for e.han^fe of 
one deifiiMi of 
Zenith Distiiiu'c 
269*4‘' 

('9 

Hour Anifle. 

ChanK:e t'f 

Zenit h Diatiiiiee 
per minute 
of Tiim* 

13-36' 

(/•) 

Zenith Distnnee. 

'j / 

h .n s 

.. y ./ 

o , 

h l.< N 

i> / ft 

23 0 

2 14 50 

50 43 15 

13 20 

4 9 18 

59 30 30 

22 40 

20 17 

32 1 0 

0 

12 24 

60 20 0 

20 

25 31 

v33 16 30 

12 40 

15 28 

61 9 15 

0 ! 

30 35 

34 29 30 

20 

18 31 

58 0 

21 40 

35 29 

35 40 30 

0 

21 32 

62 46 45 

20 

40 14 

36 49 45 

U 40 

24 51 

63 35 0 

0 

44 51 

37 57 30 

20 

27 29 

64 23 0 

20 40 

49 20 

39 3 30 

0 

30 26 

65 10 45 

20 

53 43 

40 8 15 

10 40 

33 21 

58 0 

0 

57 59 

' 41 11 30 

20 

• 36 15 

66 45 15 

19 40 

3 2 9 

i 45 13 45 

0 

39 8 

67 32 15 

20 

6 14 

: 43 14 45 

9 40 

42 0 

68 19 0 

0 

10 15 

; 44 15 0 

20 

44 50 

69 5 45 

18 40 

14 10 

i 45 14 15 

0 

47 40 

52 0 

20 

18 1 

‘ 46 12 50 

8 40 

50 29 

70 38 15 

0 

21 47 

: *47 10 0 

20 

53 16 

71 24 15 

17 40 

25 30 

; 48 6 30 

0 

56 3 

72 10 15 

20 

29 10 

> 49 2 30 

7 40 

58 49 

55 45 

0 

32 46 

57 45 

20 

5 1 34 

73 41 30 

16 40 

36 18 

50 52 30 

0 

4 18 

74 26 45 

20 

39 47 

51 46 30 

6 40 

7 2 

75 12 0 

0 

43 14 

: 52 40 0 

20 

9 45 

57 15 



' 

0 

1 12 27 

76 42 15 

15 40 

46 38 

j 53 33 0 

1 



20 

49 59 

i 54 25 15 

1 5 40 

1 15 9 

77 27 15 

» 0 

53 18 

55 17 15 

20 

i 17 50 

78 12 0 



1 

- 0 

: 20 31 

56 45 

14 40 

56 34 

, 56 8 45 




20 

: , 59 48 

59 45 

4 40 

■ 23 11 

, . 79 41 15 

0 

: 4 3 0 

' 57 50 30 

20 

25 50 

: 80 25 45 

13 40 

6 10 

58 40 45 


1 

1 


in) For ii'.r ill fni>Iin:4 Uoa,' An'jff from Z»'nUh 
(^) For i!M‘ ii: tiii'liny /•in'f/t /•i.'.f". < • fioiii iion, Ainjli. 
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Table III. — Continued. 

ELEMENTS OE STARS AT MAXIMUM AZIMUTH. 
(Angle op Position *= 90°). 


Alt AIR (Declination 8° 37' N.). 


LA TITUDE 
from 
r 20' N. 
to 

20' N. 

ScooiidH of Time 
for change of 
one degree of 
Zenith lliatauce 
242-7« 

(ftj 

Change of 
Zenith distance 
per minute 
of Time 
14-83' 

(*>) 

LATITUDE 

from 

r 20' N. 
to 

1'’ 20' N. 

Seconds of Time 
for change of 
one degree of 
Zenith Distance 
242-7* 

(«) 

Change of 
Zenith Distance 
lier minute 
of Time 
14-83' 

(»>) 

Hour Angle. 

Zenith distance. 

Hour Angle. 

Zenith Distance. 

ft / 

Ii in N 

O / // 

u / 

h m H 

o / ff 

7 20 

2 7 28 

31 34 30 

4 0 

4^10 4 

62 15 0 

0 

23 30 

35 34 0 

3 40 

19 56 

64 44 0 

6 40 

38 6 

39 12 30 

20 

29 35 

67 9 45 

20 

51 38 

42 35 0 

0 

39 4 

69 33 15 

0 

3 4 20 

45 45 30 

2 40 

48 24 

71 54 30 

5 40 

16 23 

48 46 15 

20 

57 36 

74 14 0 

20 

27 53 

51 39 15 

0 

5 6 42 

! 76 31 45 

0 

38 56 

1 54 25 45 

1 40 

15 43 

78 48 15 

4 40 

49 37 

57 6 30 

20 

24 39 

81 4 C 

20 

59 59 

59 42* 45 


i 



Markab (Declination 14^ 42' N.) 


LATITUDE 

from 

12 ’ 40' N. 
t>o 

|2M0' N. 

SiMionds of Time 
for change of 
one degree of 
Zenith Distance 
248-18 
(«) 

11 ■ 

Change of 

Zenith Distance' » 
per minute LATITUDE 

of Time i, 

14 51' i’ 12®40'N, 

(A) to 

' ' 2" 40' N. 

Seconds of Time 
for change of 
one degree of 
Zenitli Distance 
248-18 
(«) 

Change of 
Zenith Distance 
per minute 
of Time 
14-51' 

(If) 


Hour Angle. 

Zenith Distance. 


Hour Angle. 

Zenith Distance. 

O / 

h in N 

O t If 

o / 

h in R 

ft / // 

12 40 

2 4 13 

30 13 0 

7 20 

4 2 30 

59 48 0 • 

20 

14 11 

32 40 30 

0 

8 22 

61 17 45 

0 

23 32 

34 59 0 

6 40 

14 10 

62 46 30 

11 40 

32 21 

37 10 0 

20 

19 53 

64 14 0 

20 

40 44 

39 14 45 

0 

25 32 

65 40 30 

0 

i 48 45 

41 14 30 

5 40 

31 6 

67 6 0 

10 40 

56 28 

43 9 45 

! 20 

36 37 

68 ;^0 45 

20 

; 3 3 53 

45 1 15 

0 

42 5 

69 54 45 

0 

11 5 

46 49 15 

1 4 40 

47 29 

71 18 0 

9 40 

18 3 

48 34 15 

1 20 

52 51 

72 40 30 

20 

24 50 

50 16 30 

! 0 

58 10 

74 2 46 

0 

# m 

31 27 

51 56 30 1 

1 

3 40 

5 3 27 

75 24 15 

8;40 

37 55 

53 34 15 1 

! 20 

8 41 

76 45 15 

20 

44 14 

55 10 15 1 

0 

13 54 ; 

78 5 45 

0 

7 40 1 

50 26 

56 31 1 

56 44 15 ; 

58 17 0 j 

I 2 40 

19 6 

i 

79 26 0 


(a) For use in findingr Hottr Angle from Zenith Distancit 
(h) For lire in finding Zenith Distance from Hour Angle, 


83 


Table III. — Gontinued^ 

ELEMENTS OF STARS AT MAXIMUM AZIMUTH. 
(AnolY: op Position = 00 °). 


Kioel (Declination 8° 19' S.) 


LATITUDE, 

from 

7=^ S. 
to 

r20' s. 

Seconds of Time 
for change of 
; one de*frce iu 
'Zenith Distiiuoo 
242 6« 

I (") 

j Hour Anjfle. 

Chaiih'c of 
Zenith Distnneo 
lier minute 
of Time 

14-84' 

00 

Zenith DisUiuoe. 

LATITUDE, 

from 

7“S. 

L> 

F 20' S. 

Seconds of 'rime 
for chiiii^^e of 
one dcffiw in 
Zenith llistunce 
242-6^ 

(«) 

Hour Anisic. 

Chan^fo of 
Zcnitli DistanC(‘ 
per minute 
of Time. 
14*84' 

(i) 

Zenith Distance. 

o / 

h III N 

U t H 

o / 

h 111 N 

O 9 99 

7 0 

j 2 11 28 

32 35 30 

4 0 

4 5 41 

61 10 0 

6 40 

27 38 

36 37 0 

j 3 40 

16 0 

63 45 50 

20 

42 24 

40 18 0 

I 20 

26 5 

66 17 30 

0 

56 7 

43 43 30 

0 

35 58 

68 47 15 

5 40 

1 3 9 0 

46 57 0 

2 40 

45 41 

71 14 15 

20 

1 21 15 

50 0 45 

20 

55 16 

73 39 0 

0 

i 32 57 

52 56 45 

i 0 

5 4 43 

76 2 15 

4 40 

; 44 13 

55 46 15 

j 1 40 

14 4 

78 24 0 

20 

, 55 7 

58 30 30 

1 20 

23 21 

80 44 30 


iSiuius (Declination 16’ 35' S.). 


LATITUDE 

from 

14° 20' S. 
to 

2° 40' S. 

Seconds of Time 
for change of 
one deffree iu 
Zenith Dishuice 
250 4-’ 

(«) 

Hour Au^lc. 

1 

eVauj^e of 1 
Zenith Diatance. 
per minute i 
of Time 

14 38' 

00 

ZeiAth Distance. = 

LATITUDE 

from 

14 ' 20' S. 

t4l 

2' 40' S. 

Secontls of Time 
for clnin^fo of 

1 one de^vco in 
Zenith Distance 
! 250*4" 

1 («) 

1 Hour Anisic. 

( 'hange of 
Zenith Dishitur 
por minute 
of Time. 

14*38' 

(*») 

Zenith Distiiuce. 

o / 

U in N 

o / n 


e t 

1 h in t 

0/1/ 

14 20 

2 3 37 

29 50 30 


8 20 

4 2 9 

59 29 0 

0 

12 36 

32 2 45 


0 

7 22 

60 49 0 

13 40 

. 21 3 

34 7 15 


7 40 

12 30 

62 8 0 

20 

29 3 

36 5 45 


20 

! 17 35 

63 26 0 

0 

36 41 

37 59 0 : 


0 

' 22 36 

64 43 15 

12 40 

44 0 

39 48 0 


6 40 

27 34 

66 0 0 

20 

51 2 

41 33 0 


20 

; 32 28 

67 15 45 

•0 

57 50 

43 14 30 

0 

37 20 

68 31 0 

11 40 

3 4 25 

44 53 15 ; 

5 40 

42 9 

69 45 30 

20 

10 48 

46 29 0 


20 

46 55 

70 59 30 

. 0 

17 1 

48 2 45 


0 

51 40 

72 13 15 

10 40 

23 4 

49 34 15 


4 40 

1 56 22 

73 26 15 

20 

28 59 

51 3 45 


20 

5 12 

74 39 0 

0 

34 46 

52 31 30 . 


0 

i 5 41 

75 51 15 

9 40 

40 27 

53 57 45 i 

3 40 

; 10 18 

77 3 0 

20 

46 1 

55 22 30 

1 

20 

! 14 53 

78 14 45 

0 

51 29 

56 45 45 

! 

0 

j 19 27 

79 26 0 

8 40 1 

56 51 1 

A 1 

o 

00 


2 40 

1 24 0 

80 37 0 


(o> Por use m finmni; Hour Angle /rom Zenith Dintance. 

Oj) For U80 in finding^ Zenith Distance from Hour Any/e, 

. a 2 
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'Table III. — Oontinued. 


ELEMENTS OF STAES AT MAXIMUM AZIMUTH. 

(Anole of Position =90®). 


a Htdb/k (Declination S'* 15' S.). 


SocoudH of Time Cliuiif^e of Seconds of Time Clian^rc of 

for chaiiKC of Zenith Distance for chauifo of Zenith Distance 

LATITUDE one deforce in per minute LATITUDE onedc}?reein per minute 

from Zenith Distiince of Time from Zenith Distance of Time 

7^S. 242-5« 14-85' 7^ S. 242-5>‘ 14*85' 

r^20'S. . r^'S. 


Hour Allele. Zenith Distance. Hour Ani'cle. Zenith Distance. 


7 0 

6 40 
20 
0 

5 40 3 7 16 46 31 0 2 40 45 3 71 4 45 

20 10 41 49 37 30 20 54 43 73 31 0 

0 31 33 52 36 0 0 5 4 15 75 55 30 

4 40 42 57 55 27 30 1 40 13 42 78 18 15 

20 53 58 58 13 30 20 23 3 80 40 0 


2 8 32 31 51 45 4 0 4 4 40 60 54 45 

25 7 35 59 45 3 40 15 5 63 32 0 
40 12 39 45 30 20 25 16 # 66 5 45 
54 10 43 14 30 0 35 15 68 36 30 


SrrcA (Declination 10’ 40' S.). 



Sc«‘on(N of Time 

(Mianife i*f 

e 

Seconds of Time 

Uhanire of 


for cliaiis^oof 

Zenith Di.stiiiice 


for ehniii'eof 

Zenith Distance 

J<ATITUDK 

one in 

per minute 

LATITUDK. 

onede,irreein 

per minute 

from 

Zenith Distance 

t*fTiim* 

from 

Zenith Distance 

of Time 

9’S. 

244-2' 

14-74' ! 

9 S. 

244-2' 

14-74' 

t.. 

1 40' S. 

(a) : 

{1>) 

1 

to 

1 ■ 40' S. 

(a) 

0 >) 


Hour AiiJ'le. ] 

[/eiiilh Distance. 


Hour Aiiirh*. 

Zenith Distance. 

9 0 

h III s 

2 11 4 

/ // 

32 18 45 

5 0 

ii III 

4 9 17 

/ // 

61 54 30 

8 40 

23 54 

35 30 0 

4 40 

17 16 

63,55 30 

20 

35 48 

38 27 45 

20 

25 7 

65 54 30 

0 

46 58 

41 14 45 

0 

32 50 

67 51 30 

7 40 

57 32 

43 53 0 

3 40 

40 26 

69 47 15 

20 

3 7 36 

i 46 24 0 

20 

47 57 

71 41 30 • 

0 

17 16 

1 48 49 15 

0 

55 23 

73 34 30 

6 40 

26 34 

i 51 • 9 15 

2 40 

5 2 44 

75 26 30 

20 

35 35 

1 53 25 0 

20 

10 1 

77 17 30 

0 

44 19 

' 55 57 0 

0 

1 17 16 

79 8 0 

5 40 

52 50 

! 57 45 30 

1 40 

i 24 27 

80 57 30 

20 

4 19 

i 59 51 15 

! 


i 

1 


(n) For use in €iuiiug Uotir .*1 »<•//«■ from ’Ann\h IHstourf. 
(/•) For use in fludiu*^ Znilth Di.'tloinr from lloni' . 
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Table III. — {Cmitinued.) 

ELEMENTS OF STAES AT MAXIMUM AZIMUTH. 

(Angle op Position = D0°). 


Antarrs (Declination 26*^ 13' S.). 



Seconds of Time 

ChsLUge of ' 


Seconds of Time' 

t >hange of 


1 for change of 

Zenith Distance | 


for change of ! 

Zenith Uittlance 

LATITUDE 

one degree in 

per minute 

LATITUDE ' 

one degree in 
Zenith liistiincc. 

per minute 


Zenith Distance. 

of Time. 1 

' from 

t>f Time 

2^^^ S. 

267-5" 

13-46' i 

! -22^20' 8. ! 

267.5" 1 

13-46' 

to 

(a) 

(?*) 

! to 1 

(«) j 

(<*) 

4° 20^8. 


r 20' S. i 



] 

Hour Angle, j 

1 

Zenith Distanexs. 


Hour Anglo. . 

Zenith Distiince. 

3 / 

h iM h 

0 / // , 

o / 

, h ni R 1 

o / // 

22 20 

2 13 51 

30 39 45 

12 40 

4 11 23 

60 14 30 

0 

19 28 

32 0 30 

20 

14 33 ; 

61 5 0 

21 40 

24 52 

33 18 15 

0 

17 43 1 

1 55 30 

20 

30 5 

34 33 45 

11 40 

20 50 

62 45 30 

0 

35 8 

35 47 0 

20 

23 56 

63 35 15 

20 40 

40 1 

36 58 30 

0 

27 0 

64 24 30 

20 

44 45 

38 8 0 

10 40 

30 3 

65 13 45 

0 

49 22 

39 lb 0 

20 

33 4 

66 2 30 

19 40 

S3 52 

40 22 30 

0 

36 4 

51 15 

20 

0 

58 15 

3 2 32 

41,27 45 

42 31 30 

9 40 

20 

39 3 

42 1 

67 39 30 

68 27 45 

18 40 

6 43 

43 34 15 ! 

0 

44 57 

69 15 45 

20 

10 50 

44 36 0 i' 



70 3 15 

0 

14 51 

45 36 45 ! 

8 40 

47 52 

17 40 

18 48 

^ 36 30 * 

20 

0 

50 47 

53 40 

51 0 

71 38 15 

20 

22 40 

47 35 30 


0 

26 29 

48 33 45 

7 40 

56 32 

72 25 15 

16 40 

20 

30 14 

33 55 

49 31 0 i 

50 27 45 ! 

20 

0 

59 24 

5 2 15 

73 12 15 

59 15 

0 

37 33 

51 23 45 ' 

1 

6 40 

5 5 

74 45 45 

15 40 

41 7 

52 19 0 

20 

7 54 

75 32 30 

20 

44 39 

53 14 0 

0 

10 42 

76 18 45 

0 

48 8 

54 8 0 1 

5 40 

13 30 

77 5 0 

14 40 

51 34 

55 1 45 

20 1 

16 17 

51 15 

20 

54 58 

55 0 

0 

19 4 i 

78 37 15 

0 

58 19 

56 47 45 

57 40 0 

4 40 

: 1 

21 50 

79 23 15 

13 40 

4 1 38 

20 

24 36 

80 9 0 

» 20 

4 55 

58 32 0 

0 

8 10 

59 23 15 







<a) For use in finding Hour Angle from Zenith Distance, 
(b) For use in finding Zenith Distance fyom Hour Angle, 
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Table III. — Confip>tied, 

ELEMENTS OF STARS AT MAXIMUM AZIMUTH 

(Angle op Position = 90°) 


iOMALHAUT (DECLINATION 30° 8' S.) 

Secomls of Tiiiio Cliaaife of I Soconda of Timci Clianj^e of 

for Gliun;fe of Zenifh IMstaacci for chauffu of Zenith Distance 

TjATITUDij one deffna) of t)er minute LATITUDE one dOKreo of f>er minnte 

from Zeuitii Distauce of Time ' from Zenith Distance of Time 
25'’ 40'S. 2T7-5» 12-97' ' 25040 'S. 277-5s 12-97' 

to ("I ft) ■ to i (“) ('’) 

s-s. - j 5'S, j . . . 

Hour Aii|}l(‘ Zenith Distance. | | Hoftr Annie. 'Zcnitll Distance. 


25 40 2 16 28 30 22 0 

20 21 25 31 32 0 

0 26 12 32 40 0 

24 40 30 49 33 46 0 ! 

20 35 18 34 50 15 

0 39 39 35 53 0 I 

23 40 43 53 36 54 30 

20 [48 0 37 54 30 

p 52 2 38 53 30 

22 40 55 57 39 51 30 

20 59 48 40 48 15 

0 3 3 33 41 44 15 

21 40 7 14 42 39 15 

20 10 51 43 33 30 

0 14 24 44 27 0 

20 40 17 53 45 19 45 

20 21 18 46 11 45 

0 24 40 47 3 15 

19 40 27 59 54 15 

20 31 15 48 30 

0 34 28 49 34 15 

18 40 37 38 50 23 30 

20 40 45 51 12 15 

0 43 50 52 0 30 

17 40 46 53 48 15 

20 49 54 53 35 45 

0 52 52 54 22 45 

16 40 55 48 55 9 30 

20 58 43 55 45 

0 4 1 35 56 41 45 

15 40 4 26 57 27 30 

20 7 15 58 12. 45 


h HI s I > f II 


15 0 

4 10 2 

58 58 0 

14 40 

12 48 

59 42 45 

20 

15 32 

60 27 15 

0 

18 15 

61 11 30 

13 40 i 

20 56 

55 30 

20 

23 36 

62 :i9 15 

0 

26 15 

63 22 45 

12 40 

28 53 

64 6 0 

20 ' 

31 29 

49 0 

0 

34 5 

65 32 0 

11 40 

36 39 

66 14 45 

20 1 

39 12 

57 15 

0 i 

41 44 

67 39 45 

10 40 1 

44 16 

68 21 45 

20 . 1 

46 46 

69 4 0 

° 1 

49 16 

45 45 

9 40 j 

51 45 

70 27 30 

20 ' 

54 12 

71 9 15 

0 j 

56 40 

50 30 

8 40 i 

59 6 

72 32 0 

20 

5 1 32 

73 13 15 

0 

3 57 

54 15 

7 40 

6 22 

74 55 15 

20 

8 46 

75 16 15 

0 

11 9 

57 0 

6 40 

13 32 

76 ^ 45 

20 

15 54 

77 18 15 

0 

18 16 

59 0 

5 40 

20 38 

78 39 30 

20 

22 59 

1 79 19 45 

0 

25 19 

1 80 0 15 


(a) For wsc in findiui; Ifowr Anglf from Zenith Di»tance, 
(h) For use in Dijifoiicf from Hour Angle, 



TABLE [V. 


BATE OP CHANGE OP ALTLTUDE 
(IN MINUTES) I'EB MINUTE OP TIME 

(Por Finding Reduction to Meridian). 


Limits — Ahimutii 0 " 30 ' to 10 ", Latitiide 0° to 60 ”. 




ft) 


Taule IV. 

BATE OF CHANGE OP ALTITUDE PER MINUTE OP TIME. 


654 

•654 

• 654 ! 

•654 

785 

•785 

• 785 ' 

•784 



517 1 -516 
646 -645 


4 ^ 


5 ^ 

Azimutl 

■131 

•130 

•130 

6 30 

•261 

•261 

-261 

1 0 

•391 

•391 

•391 

30 

•522 

•522 

•521 

2 0 

•652 

•652 

•651 

30 

•783 

•782 

•781 

3 0 

•913 

•912 

•912 

30 

1-043 

1042 

1042 

4 0 

1-173 

1172 

1171 

30 

1-303 

1-302 

1-301 

5 0 

1-433 1 

[ 1-432 

1-431 

30 

1 - 563 ! 

1 1*562 

1-561 

6 0 

1-693 

I 1-692 

1 1-690 

30 

1-822 

1-821 

1 1-820 

7 0 

1-952 

1-950 

1-949 

30 

2-081 

2-080 

2-078 

8 0 

2-210 

2-209 

2-207 

30 

2-339 

2-338 

2-336 

9 0 

2-468 

2-466 

2-464 

30 

2-597 

2-595 

2-593 

10 0 


10 30 11 0 11 3D1 


■129 lia 128 0 30 

•257 -257 -257 1 0 

■386 -385 -385 30 

■515 -514 -513 2 0 

■643 -642 -641 30 

■772 '771 -769 3 0 

■900 -899 -897 30 

1 029 1027 1025 4 0 

1157 1 155 1153 30 

1285 1-283 1 281 5 0 

1-414 1-411 1-409 30 

1542 1-539 1-536 6 0 

1-670 1-667 1-664 30 

1 - 797 1-794 X -791 7 0 

1925 1-922 1-919 30 

66 2-053 2049 2-046 8 0 

83 2180 2176 2173 30 

2 - 307 2-303 2 299 9 0 

2434 2-430 2-426 30 

2-561 2-557 2552 10 0 
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Tablk IV. — Gontinued. 


BATE or CHANGE OF ALTITUDE PER MINUTE OF TIME. 



LATITUDE . . 


Azimuth 













Azimiuli 


12 0 

12^ 

o / 

13 0 

13 30 

ito 

14 sib 

O / 

15 0 

isa'o 


16 30 

o / 

17 0 



d 30 

• 128 : 

•128 

•128 

•127 

• 127 ' 

•127 

•126 

•126 

•126 

•126 

•125 

•125 

8 30 

1 0 

•256 

■255 

• 254 ! 

•254 

• 253 ! 

*253 

•252 

•252 

•251 

•251 

•250 

•250 

1 0 

30 

•384 

•383 

•383 i 

•382 

•381 

•380 

■379 

•378 

•377 

•377 

•376 

•375 

30 

2 0 

•512 1 

-511 

•510 

•509 

•508 

•507 

•506 

•505 

•503 

•502 

•501 

•499 

2 0 

30 

•640 

•639 

• 638 ; 

•636 

•635 

•634 

•633 

•631 

•629 

•627 

•626 

•624 

30 

3 0 

• 768 ; 

•766 

•765 

•763 

•762 

•760 

-758 

•757 

•755 

•753 

•751 

■749 

i 

3 0 

30 

• 896 ' 

•894 

•892 

•890 

•889 

•887 

•885 

•882 

•880 

•878 

•876 

•873 

30 

4 0 

1023 

1-022 

1-020 

1-017 

1-015 

1-013 

1-011 

1-008 

1-006 

1-003 

1-001 

•998 

4 0 

30 

1-151 

1-149 

1-147 

1 - 144 ' 

1-142 

1-139 

1-137 

1-134 

1-131 

1-128 

1-125 

1-122 

30 

5 0 

1-279 

1-276 

1-274 

1 - 272 : 

1-269 

1-266 

1-263 

1-260 

1-257 

1-254 

1-250 

1-247 

5 0 

30 

1-406 

1-404 

1-401 

1-398 

1-395 

1.392 

1-389 

1385 

1-382 

1-378 

1-375 

1-371 

30 

6 0 

1-534 

1-531 

1-528 

1-525 ’ 

1-521 

1-518 

1-515 

1-511 

1-507 

1-503 

1-499 

1-495 

6 0 

30 

1-661 

1-658 

1-655 

1-651 

1-648 

1-644 

1-640 

1-636 

1-632 

1-628 

1-624 

1-619 

30 

7 0 

1-788 

1-785 

1 - 781 , 

1-778 

1-774 

1-770 

1-766 

1-762 

1-757 

1-753 

1-748 

1-743 

7 0 

30 

1-915 

1-911 

1-908 

1-904 1 

1-900 

1 - 896 ; 1-891 

1*887 

1-882 

1-877 

1-872 

1-867 

30 

8 0 

2042 

2-038 

2034 

2-0301 

2-026 

2-021 

2-016 

2-012 i 2-007 

2-0021 

1-996 

1-991 

8 0 

30 

2169 

2-165 

2-160 

2-156 

2 - 151 ; 2-147 2-142 

2*137 

2-131 

2-126 

2-120 

2-115 

30 

9 0 

2-295 

2-291 

2-286 

2-282 

2-277 

2-272 

2-267 

2-261 

’ 2-256 

2-250 

2-244 

2-238 

9 0 

30 

2-422 

2417 

2-412 

2-407 

2-402 

2-397 

2-391 

2*386 : 2-380 

2-374 

2-368 

2-361 

30 

10 0 

2-548 

2-543 

2-538 

2-533 

2-527 

2-522 

2-516 

2-510 ; 2-504 

2-497 

2-491 

2-484 

10 0 







LATITUDE . 

' 






Azimuth 




1 „ . 1 



1 . . 






Azimut 


6 


19 6 

19 30 20 0|20 30 

21 0|21 30 

23 0 

2^0 

23 d 



6 30 

•125 

•124 

• 124 * 

•123 

•123 

•123 

•122 

•122 

’ -121 

•121 

•121 

•120 

o / 

0 30 

1 0 

• 249 ] 

1 -248 

•248 

•247 

-246 

•245 

•244 

■ 244 , -243 

•242 

•241 

•240 

1 0 

30 

•373 

! -372 

•371 

•370 

•369 

•368 

■367 

•365 

•364 

-363 

•361 

•360 

30 

2 0 

•498 

i -496 

•495 

•494 

-492 

•490 

•489 

•487 

•485 

•484 

•482 

•480 

2 0 

30 

•622 

' -621 

•619 

•617 

■615 

•613 

•611 

•609 

1 -607 

*605 

•602 

•600 

30 

3 0 

•747 

•745 

•742 

•740 

•738 

■735 

•733 

•730 

■728 

•725 

1 -723 

•720 

3 0 

30 

•871 

•868 

•866 

•863 

•861 

•858 

: -855 

•852 

' -849 

•846 

i -843 -840 

30 

4 0 

•995 

•992 

•989 

•986 

■983 

•980 

■977 

•974 

•970 

•967 

•963 

•960 

4 0 

30 

1119 

1116 

1-113 

1-109 

1-106 

1-102 

1-099 

1-095 

1-091 

: 1-087 

1 - 083 , 1-079 

30 

5 0 

1-243 

1-240 

1.236 

1-232 

1-228 

1-224 1-221 

1-216 1-212 

; 1-208 

1-203 

1-199 

5 0 

30 

1-367 

1-363 

1-359 

1-355 

1-351 

1-347 

1-342 

1-338 

1-333 

i 1-328 

1-323 

1-318 

30 

6 0 

1-491 

1-487 

1-483 

1-478 

1-473 

1-469 

1-464 

1-459 

1-454 

1 1-449 

1-443 

1-438 

6 0 

30 

1-615 

1-610 

1-606 

1-601 

1-596 

1591 

1 1-585 

1-580 

1-574 

1 1-569 

1-563 

1-557 

•30 

7 0 

1-739 

1734 

1-728 

1-723 

1-718 

1-712 

i 1707 

1-701 

1695 

1-689 

1-683 

; 1-676 

7 0 

30 

1-862 

1-857 

1-851 

1-846 

1-840 

1-834 

1 1-828 

1-822 

1-815 

1 1-809 

1-802 

! 1 796 

30 

8 0 

1-985 

1-980 

1-974 

1-968 

1-962 

1-955 

' 1-949 

1 - 942 . 1-936 

i 1-929 

1-922 

1-914 

8 0 

30 

2-109 

2103 

2-096 

2-090 

2-083 

2-077 

2-070 

2-063 

2-056 

i 2-048 

2-041 

2*033 

30 

9 0 

2-232 

2-225 

2-219 

2-212 

2-205 

2-1981 2-191 

2 - 183 ; 2-176 

! 2 -168 

2-160 

2152 

9 0 

30 

2-355 

2-348 

2-341 

2-334 

2-326 

2-319 

i 2-311 

2-303 

2-295 

i 2-287 

2-279 

2-270 

3 G 

10 0 2-477 

2-470 

2-463 

2-455 

2-448 

2-440 i 2-432 

i 

2-423 

i 2-415 

1 

1 2-406 

2-398 

2-389 

10 C 
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Table IV. — Continiivd. 


EATE OP CHANGE OF ALTITUOE PRR MINUTE OF TIME. 


Azin 


• LATITUDK . 

Azimuth 

utb 

kh 


0 / 

250 


^6 

26 30 

27 0 

27 35 

28 0 

ij / 

28 30 

290 


0 

/ 

30 

• 120 * 

• -119 

•119 

•118 

•118 

•117 

•117 

•116 

•116 

•115 

•115 

•114 

d 

30 

1 

0 

.239 

•238 

•237 

•236 

•235 

•234 

•233 

•232 

•231 

•230 

•229 

•228 

1 

0 


30 

•359 

•357 

•356 

•354 

•353 

•351 

•350 

•348 

•347 

•345 

•343 

•342 


30 

2 

0 

•478 

.476 

•474 

•473 

•471 

•469 

•466 

•464 

•462 

•460 

•458 

•456 

2 

0 


30 

•598 

•595 

•593 

•591 

•588 

•586 

•583 

■580 

•578 

•575 

•572 

•570 


30 

* 3 

0 

•717 

•714 

•712 

•709 

.706 

-703 

•700 

■696 

•695 

•690 

•687 

•683 

3 

0 


30 

•837 

•833 

•830 

•827 

•823 

•820 

•816 

•812 

•809 

•805 

•801 

•797 


30 

4 

0 

•956 

•952 

•948 

•944 

•940 

•936 

•932 

• 928 . 

•924 

•920 

•915 

•911 

4 

0 


30 

1-075 

1-071 

1-067 

1-062 

1-058 

1-053 

1-049 

1-044 

1-039 

1-034 

1-029 

1-024 


30 

5 

0 

1194 

1-190 

1-185 

1-180 

M 75 

1-170 

1-165 

1-160 

1-154 

1-149 

1-143 

1-138 

5 

0 


30 

1-313 

1-308 

1-303 

1-298 

1-292 

1-287 

1-281 

1-275 

1-269 

1-263 

1-257 

1-251 


30 

6 

0 

1-432 

1-427 

1-421 

1-415 

1-409 

1-403 

1-397 

1-391 

1-581 

1-378 

1-371 

1-365 

6 

0 


30 

1-551 

1-545 

1-539 

1-533 

1-526 

1-520 

1-513 

1-506 

1-499 

1-492 

1-485 

1-478 


30 

7 

0 

1-670 

1-663 

1-657 

1-650 

1-643 

1-636 

1-629 

1-621 

1-614 

1-607 

1-599 

1-591 

7 

0 


30 

1-789 

1-782 

1-774 

1-767 

1-760 

1-752 

1-744 

1-737 

1-729 

1-721 

1-712 

1704 


30 

8 

0 

1907 

1-900 

1-892 

1-884 

1-876 

1-868 

1-860 

1-852 

1-843 

1835 

1826 

1817 

8 

0 


30 

2-025 

2-018 

2-009 

2-001 

1-993 

1-984 

1-975 

1-967 

1-958 

1-948 

1-939 

1-930 


30 

9 

0 

2144 

2-135 

2-127 

2-118 

2-109 

2-100 

2-091 

2-081 

2-072 

2062 

2052 

2042 

9 

0 


30 

2-262 

2-253 

2-244 

2 235 

2-225 

2-216 

2 206 

2-196 

2-186 

2-176 

2-165 

2-155 


30 

10 

0 

2-380 

2-370 

2-361 

2-351 

2-341 

2-331 

2-321 

2-310 

2-300 

2-289 

2-278 

2-267 

10 

0 







I 

LATITUDE . 








Azimuth 








. . 


r . 

r. 

r 

Azimuth 



30 0 

30 30 

31 b 

a 30 

82 b 

32 30 

2Q b 

33 30 34 0 

84 30 35 0 35 30 



0 

30 

•113 

•113 

•112 

✓ 

•112 

.111 

•110 

•110 

•109 

•109 

•108 

•107 

•107 

0 

30 

1 

0 

•227 

•226 

•224 

•223 

•222 

•221 

•220 

•218 

•217 

•216 

•214 

•213 

1 

0 


30 

•340 

•338 

•337 

' -335 

•333 

•331 

•329 

•327 

•326 

■324 

■322 

•320 


30 

2 

0 

•453 

•451 

•449 

1 -4461 

•444 

•442 

•439 

•437 

-434 

•431 

■429 

•426 

2 

0 


30 

•567 

•564 

•561 

' -558 

• 555 ! 

•552 

•549 

•546 

•542 

•539 

•536 

•533 


30 

3 

0 

•680 

•677 

•673 

i -669 

.666 

.662 

.658 

•655 

•651 

•647 

•643 

■639 

3 

0 


30 

•793 

•789 

•785 

i -781 

-777 

■772 

•768 

•764 

•759 

•755 

•750 

•746 


30 

4 

0 

•906 

902 

•897 

1 -892 

•887 

•8a3 

•878 

•873 

•868 

•862 

•857 

•852 

4 

0 


30 

1-019 

1-014 

1-009 

i 1-003 

•998 

•993 

•987 

-981 

•976 

•970 

•964 

•958 


30 

5 

0 

1-132 

1-126 

1-121 

1 1-115 

1-109 i 

1-103 

1-096 

1-090 

1-084 

1-077 

1-071 

1-064 

5 

0 


30 

1-245 

1-239 

1-232 

j 1-226 

1-219 

1-213 

1206 

1-199 

1-192 

1-185 

1-178 

1-170 


30 

6 

0 

1-358 

1-351 

1-344 

! 1-337 

1330 

1-322 

1-315 

1-307 

1-300 

1-292 

1-284 

1-276 

6 

0 


30 

1-471 

1-463 

1-456 

! 1-448 

1-440 

1-432 

1-424 

1-416 

1-408 

1-399 

1-391 

1-382 


30 

7 

0 

1.583 

1-575 

1-567 i 

; 1-559 

1-550 

1-542 

1-533 

1-524 

1-516 

1-507 

1-497 

1-488 

7 

0 


30 

1-696 

1-687 

1-678 1 

1 1-669 

1-660 

1-651 

1-642 

1-633 

1-623 

1-614 

1-604 

1-594 


30 

8 

0 

1-808 

1-799 

1-789 : 

' 1-780 

1-770 

1-761 

1-751 

1-741 

1-731 

1-720 

1-710 

1-700 

8 

0 


30 

1-920 

1-910 

1-900 1 

1-890 

1-880 

1-870 

1-859 

1-849 

1-838 

1-827 

1-816 

1-805 


30 

9 

0 

2032 

2-022 

2-011 

2-001 

1-990 

1-979 

1-968 

1-957 

1-946 

1 - 934 ’ 

1-922 

1-910 

9 

0 


30 

2144 

2-133 

2122 

2111 

2-100 

2-088 

2 076 , 2-064 

2-052 

2-040 

2-028 

2-016 


30 

10 

0 

2-256 

2-244 

fi -233 

2-221 

2-209 

2-197 

2-185 

2-172 

2159 

2 - 147 1 

2-134 

2-121 

10 

0 
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Table IV. — Continued, 

RATE OF CHANGE OF ALTITUDE PER MINUTE OF TIME. 

LATITUDE. 





3 0 
30 

•784 4 0 

■881 30 

979 5 0 

.30 
6 0 
30 


177 1 0 


30 
2 0 
30 


7 0 I 1*3581 1-3481 1*3371 1-326 1*315 I 1-3041 12931 128l| 1270 1258 1 1247 1 1*235 1 7 0 

30 
8 0 
30 

















Tablk IV. — Gontimied. 

BATE OF CHANGE OF ALTITUDE PER MINUTE OF TIME. 







1 

LATITUDE. 







Azimuth 


48 30 

49 b 

49 30 

0 y 

SO 0 

^30 

5\ (i 

51^0 

!k 6 

sa 30 

& i 

53 30 

Azimuth 

0 1 

0 30 

•088 

•087’ 

i 

•086, 

•085' 

•084 

•085 

i 

•082 

•081 

•081 

•080 

•079 

•078 

6 ^ 

1 0 

•175 

•174 

•172, 

•170 i 

•168 

•167 

•165 

•165 

■161 

•159 

•158 

•156 

1 0 

30 

•263 

•260 

•258 j 

•255 

•252 

•250 

•247 1 

•244 

•242 

•239 

•236 

•234 

30 

2 0 

•350 

•347 

•343 ; 

•340, 

•337 

•333 

•329 

•326 

•322 

•319 

•315 

•311 

2 0 

30 

•438 

•434 

•429 

•425 

•421 

•416 

•412 

-407 

•403 

•598 

•394 

■389 

30 

3 0 

•525 

•520 

• 515 ' 

•510 

•505 

•499 

-494. 

■489 

•483 

•478 

•472 

•467 

3 0 

30 

•613 

•607 

•601 

•595 

•589 

•5a3 

•576 

•570 

•564 

•558 

•551 

•545 

30 

4 0 

•700 

•693 

•687 

■680 

•673 

‘666 

•659 

•651. 

•644 

•637 

•630 

•622 

4 0 

30 

•788 

, -780' 

■772 

•764^ 

•757 

[ 

•749 

•741 

•733 

•725 

•717 

•708 

•700 

30 

5 0 

•875 

•866 

■858 

•849 

, -840 

■832 

•823 

•814 

! Wb 

•796 

•787 

•778 

5 0 

30 

•962 

: -953 

•943; 

i -934 

•924 

•915 

•905 

•895 

•885 

1 -875 

•865 

•855 

30 

6 0 

1049 

1-039 

1-028' 

' 1-018 1 

1-008 

•997 

•987 

•976 

‘965 

! -955 

•944 

•933 

6 0 

30 

1-136 

1-125 

1-114! 

1-103 

1-091 

1-080 

1-069 , 

1-057 

1-045 

j 1-034 

1-022 

1-010 

30 

7 0 

1-223 

1 211 

1-199 

1-187' 

1-175 

1-163 

1-150 

1138 

1-125 

! 1-113 

1-100 ! 

1087 

7 0 

30 

1-310 

1-297 

1-284 

1-272 

1-259 

1-245 

1-232 

1-219 

1-205 

1 1-192 

1-178 

1165 

30 

8 0 

; 1-397 

I 1-385 

1-370 

; 1-356 

1-342 

1-328 

1-314 

1-300 

1-285 

1-271 

l-25() 

V242 

1 8 0 

30 

: 1-484 

1 V469 

1-455 

1-440 

1-425 

1-410 

1-395 

1-380 

1-365 

1-350 

j 1-334 

1-319 

1 30 

9 0 

1-570 

' 1-555 

1-539 

' 1-524 

1-508 

1-493 

1-477 

1-461 

1-445 

1-428 

• 1-412 

1396 

i 9 0 

30 

10 0 

1 1-657 

I 1-64U 

1-624 

1-608 

1-591 

1-575 

1-558 

1-541 

1-524 

1-507 

' 1-490 

1-473 

30 

1 1-743 

1 1-726 

1-709 

1-692 

1-674 

I 1-657 

1-639 

1-621 

1-603 

' 1-586 

1 1-568 

1-549 

1 10 0 

1 


LATITIDE. 


E 

f.* / 

54 0 

St soj 

Moj 

55^ 

c / 

^56 0 

56 30 ! 

\ 

57 d 

57 30 

58 d 

SB3& 

ifg 6 

0 

/ 

30 

■077 

■076 

.075: 

•074 

•073 

•072 

•071 

•070 

•069 

■068 

■067 

1 

0 

•154 

•152 

•150 • 

•148 

•146 

•145 

•143 

•141 

■139 

•137 

•135 


30 

■231 

-228 

•225 

•222! 

•220 

•217 

•214 

•211 

•208 

•205 

•202 

2 

0 

•308 

■304 

■300; 

•297 

•293 

•2Ii9 

•2B5 

•281 

•277 

•274 

•270 


30 

•385 

•380 

■375; 

•371 

•366 

•361 

•356 

•352 

•347 

•342 

•337 


0 

.461 

•456 

■450 

•445 

•439 

•433 

•428’ 

•422 

•416 

•410 

•404 


30 

■538 

■532 

•525: 

•519 

•512 

■505 

•49’!. 

•492 

•485 

•479 

•472 

4 

0 

•615 

•608 

■600 

•593 

•585 

-.578 

•570 

•562 

•555 

•547 

•539 

30 

•692 

•683 

■675 

•667 

•658 

•650 

•641 

•632 

•624 

•615 

•606 

5 

0 

•768 

. -759 ' 

■750 

•741 

■731 

•722 

:712', 

•702 

•693 

•683 

' -673 


30 

•845 

•835 

•825 

■814' 

•804 

•794 

•783 

•773 

■762 

•751 

i -741 

A 

0 

■922 

•911 

•899 

•888 

■877 

•865 i 

•354 

•843 

■831 

•819 

; -808 

f 

30 

•998 

, -986 

•974 

■962, 

■950 

•937 

•925, 

•912 

•900 

•887 

•875 

7 

0 

1074 

1-062 1 

1-049 

1-035 ; 

■ 1-022 

1-009 

•9% 

•982 

•969 

•955 

•942 


30 

1-151 

1 137 

1-123 

1-1091 

1 1-095 

1-081 

1-066 

1-052 ! 

! 1-038 

1023 

1-008 

8 

0 

1-227 

[ 1-212 

1-197 

1-182 ; 

1 1-167 

1152 

1-137 

1-122 

1-106 

1-091 

1-075 

30 

1-303 

! 1-288 

1-272 

1-256 

! 1-240 

1-224 

1-203 • 

i 

1-191 

1-175 

1-158 

1-142 

9 

0 

1-379 

i 1-363 

1-346 

1-329 

! 1-312 

1-295 

1-278 ' 

1-261 

1-243 

1-226 

1-209 


30 

1-455 

1 1-438 

1-420 

1-402 

! 1-384 

1-366 

1-348 

1-330 

1-312 

1-294 

,1 275 

10 

0 

1 1-531 

1-513 

•1.494 

1-475 

1 1-457 

1-438 

1-419 

1-400 

1-380 

1-361 

1-342 


•928 -914' 
•994 . -979 : 
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Taule V. (A.)' 

FOR CONVERTING MINUTES AND SECONDS OP ARC TO THE 
DECIMAL OF A DEGREE. 


Arc. 

Decimal 

of 

Def?reo. 

Arc. 

_ 

Decimal 

of 

Dej^oe. 

__ 

1 Arc. 

Decimal 

of 

Degree. 

1 

j Arc. 

Decimal 

of 

Degree. 

Arc. 

Decimal 

of 

Degree. 

Arc. 

Decimal 

of 

Degree. 

/ // 


! ' 

// 


' 

" 


! t // 


/ // 


/ // 



0 30 

•008 

10 30 

•175 

l20 30 

•342 

i30 30 

•508 

40 30 

•675 

50 30 

•842 

1 0 

•017 

ill 

0 

•183 

21 

0 

•350 

i31 0 

•517 

41 0 

•683 

51 0 

•850 

30 

•025 


30 

•192 


30 

•358 

i 30 

•525 

^30 

•692 

30 

•858 

2 0 

•033 

12 

0 

•200 

22 

0 

•367 

l32 0 

•533 

42 0 

•700 

52 0 

•867 

30 

•042 


30 

•208 


30 

•375 

1 30 

•542 

30 

•708 

30 

•875 

3 0 

.050 

13 

0 

•217 

23 

0 

•383 

;33 0 

•550 

43 0 

•717 

53 0 

•883 

30 

•058 


30 

•225 


30 

•392 

! 30 

•558 

30 

•725 

30 

•892 

4 0 

•067 

14 

0 

•233 

i24 

0 

•400 

*34 0 

•567 

44 0 

•733 

54 0 

•900 

30 

•075 


30 

•242 


30 

•408 

1 30 

•575 

30 

•742 

30 

•908 

5 0 1 

•083 

1 15 

0 

•250 

|25 

0 

1 -417 

|35 0 

•583 

45 0 

•750 

55 0 

•917 

30 

•092 


30 

•258 


30 

i -425 

! 30 

•592 

30 

•758 i 

30 

•925 

6 0 

•100 

il6 

0 

•267 

j26 

0 

•433 

!36 0 

•600 

46 0 

•767 . 

56 0 

•933 

30 

•108 


30 

•275 


30 

•442 

30 

•608 

30 

•775 1 

30 

•942 

7 0 

•117 

'17 

0 

•283 

i27 

0 

•450 

37 0 

•617 

47 0 

•783 i 

57 0 

•950 

30 

•125 

1 • 

30 

•292 


30 

•458 

30 

•625 

30 

•792 ! 

1 30 

•958 

8 0 

•133 

1 18 

0 

•300 

28 

0 

•467 

38 0 

•633 

48 0 

•800 

58 0 

•967 

30 

•142 

! 

30 

•308 


30 

•475 

30 

•642 

30 

•P08 

1 30 

•975 

9 0 

•150 

, 19 

0 

•317 

29 

0 

•483 

39 0 

•650 

49 0 

•817 

i59 0 

•983 

30 

•158 


30 

•325 


30 

•492 

30 

•658 

30 

•825 

30 

•992 

10 0 

•167 

20 

0 

•333 

i30 

0 

•500 

40 0 

•667 

50 0 

•833 




Table V. (B.) 

FOR CONVERTING SECONDS OP TIME TO THE DECIMAL OP A 

MINUTE OP TIME. 


Sec. 

Min. 

Sec. 

Min. 

See, 

Min. 

Sec. 

Min. 

Sec. 

Min. 

i Sec. 
51 - 

Min. 

1 

•017 

11 

•183 

21 

•350 

31 

•517| 

• 41 

•683 

•850 

2 

•033 

12 

•200 

22 

•367 

32 

•533 

42 

•700 

52 

•867 

3 

•050 

13 

•217 

23 

•383 

33 

•550 

43 

•717 

53 

•883 

4 

•067 

14 

•233 

24 

•400 

34 

•567 

44 

•733 

54 

•900 

5 

•083 

15 

•250 

25 

•417 

35 

•583 

45 

•750 

55 

•917 , 

6 

•100 

16 

•267 

26 

i -433 

36 

•600 

46 

•767 

j 56 

•933 

7 

•117 

17 

•283 

27 1 

•450 

37 

•617 

47 

•783 

i 57 

•950 

8 

•133 

18 

•300 

28 1 

i -467 

38 

•633 

48 

•800 

58 

•967 

9 

•150 

19 

•317 

29 1 

•483 

39 

•650 

49 

•817 

1 59 

•983 

10 

•167 

20 

•333 

30 ! 

•500 

40 

•667 

1 50 

1 -833 





APPENDIX. 


Proofs of Formula; Employed. 

^ It has been thought advisable to keep the purely theoretical por- 
tion of this work separate from the general body of the book. The 
demonstrations which follow wilt, it is hoped, suffice to make clear 
the principles upon which the construction of the Tables depends. 

In the triangle PXZ, wlion z arc the Zenith Distances of a 
given Jieavenly body, wo have by Taylor’s Theorem the formula — 


. = + * m + ! (A/.)« 


dh^ 


[Mir + 


It is required to deduce* from this that when tho angle PZX is 
nearly right, i.c., when tho body is near tho Prime Vortical 

2 — z' = cos I (15/) — J- sin-1' cos I sin-/ (15/)® + . . . 

It will be convenient to iirst find geometrically values for tho 
dz dZ 


co-efficients 


dk^ dh 


when p^ c, two sides of tho triangle of 


reference PXZ, are regarded as constant. 



Ijct X bo tho position of a body 
observed, X' its position in the diurnal 
path a little earlier. 

With centre Z, and tho arc ZX' as 
radius, describe the arc of a small circle 
X'?/#, so that Xm = ZX — ZX', and tho 
angle XwX' is a right angle. 

In tho small triangle XmX^ so formed, 
which being small may b(j regarded as 
plane — 

Xm = XX' cos mXX'. 
or dz = dh cos d (;os vi XX' 

= dh cos d sill PXZ. 

= dh cos / sin PZX. 


Thus = cos /, when PZX = 90^ (approximately). 
dh 

Similarly in the same triangle — 

X'm = dZ sin z = XX' sin mXX' = dh cos d> cos PXZ 


Whence ^ = - = - sin /, if PZX = 90°. 

I dh sin z 

The [negative sign being necessary since PZX dei'.reascs as ZPX 

“creases. To ohtain ft 

dh 

From the general formula obtained above 
= co.s / sin PZX 

Differentiating ~ ^ 1 ZX 

cqs / cos d cos PZX cos PXZ _ •£ _ qqo 


sin s 



9G 


To obtain 

From the general formula 

d 's cos I cos d cos PZX cos PXZ 
dh‘ sin 5? 

DifTerentiatiiig, and retaining only terms which do not vanish when 
PZX = 9(f 

d'^s cos I cos d cos PXZ sin PZX dZ ^ 
dh'^ sin s dh 

cos I cos d cos PXZ sin I 
sin . 

But if PZX is 90"^ cos PXZ = tan d tan 2 . 



d"' j 1 * '» 1 

= — cos // sin- I 

dh- 

And if the interval of time between the Zenith Distances and 
l)(‘ t niiinib'S of tilin', or 15/, minutes of arc, Vc get eventually 
— ■/ = cos / (15/) — cos I sin- / sin-T (I5/)'*-f- . • . 


Adaj>h(flon of Vormnln to of Maxitnnin A:Jmulh. 

'rim expresslmi for diffcM’oncc of Zenith Distance when the angle 
1*XZ is 90‘\ may easily bo deduced from the formula established 
ahovo. 


For in this instance also r are 
constjint , but tin* right angle is at X, 
insU'ad of at Z. 

It follows therefore by analogy 
that 

— r/ = cos d (15/) — /. cos d sin-d 
sin -M' (15 /) •" -f . . . 

Tin* same ftirm of Tables will 
therefore be available, d being made 
use of as argument instead of /. 
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Table for Bates of Speed from 8 to 21 knots for distances up to 14,000 nautical 
miles, fay J, McKxrdy, B.NM ... 15 


WOBK ON SALVAGE. 

SalvagS Operations. The floating of H.M. Battleship ” Howe.” Illustratod by 
23 plans and photographs, by Rear-Admiral O, T, H, Boyee, late Flag Captain H.M.S. 
“Anson” 6 



list of Nautical Works pubUshed by J. D. POTTER. 


LZIMUTH DIAGBAMS, EX-UEBIDIAN, STAB, AND OTHEB TABLES. 

f 8. d. 

rabies for the Reduction of Ex-Meridian Altitudes, by J. T, Towson, F.R,Q.S. l 0 

Ex-Meridian Diagram, by F. A. L, Kitchin, BA,, Naval Instructor, R.N. 1 0 

Tables for facilitating the method of equal Altitudes, by F. A, L. Kitchin, 

B.A,, Naval Instructor, R,N, 10 

Stars and Sextants. Star Distance Tables for facilitation the use of Lord 
Ellenboroagh’s method of Correcting the Centring and Total Errors of Sextants at 
Sea, by John Abner Sprigge, Win. Fraser Doalc, MA., F.RA.8., T. Charlton Hudson, 

B.A., F.RA.8., of H.M, Nautical Almanac Office, Admiralty, and Arthur 8. Cox, 

B.8c., A.B.C.8c. 2 6 

\ Table of the Principal Stars, with Directions for Recognizing 
Them, by C. J. Benton 3 0 

^Ole-Star Latitude : a method of Finding the Latitude from an Altitude of the Pole 

Star, by Damton Hutton (Master Mariner^ B.A., M. Inst. C.E. 10 

rime Azimuth Diagram, by Oodfray,if.A 3 o 

i^aptain Weir’s Azimuth Diagram 1 o 

Captains’ and Officers' Bridge or Poop Companion. Tables for finding the 
distance of an object at sea by inspection (without the use of pencil or paper), 
at the same time giving the distance the ship will go wide of the object before 
getting to it, and the course to steer to obtain a required distance, by A. Hiitteroth... 2 0 

Speed Tables, for finding the Distance run in a given time at a given speed, between 

the limits of 10 to 18 knots, by J. D. Macpherson (Pacific Steam Navigation Co.) ... 1 0 

Foreign Measures and their English Values, compiled from Official Sources, 

by R. C. Carrington, F.R.O.8. ^ 7 6 

Tables showing the Len^h in Feet of a Degree, Minute, and 
Second of Latitude and Longitude, with the corresponding number of 
statute Miles in each Degree of Latitude ; and the number of Minutes of Latitude or 
Nautical Miles contained in a y/egree of Longitude, under each Parallel of Latitude, 
by R. C. Carrington, F.R.O.8./ 10 


SAILING DIRECTIONS AND CHARTS FOR THAMES. CHANNEL. &;o. 

Thames Wharves, showing all the Wharves from London Bridge to Gravesend, 
with a list of the principal Steamship Wharves, the approximate length for vessels, 
average depth of wiiter at Springs and Neaps, &c. 5 0 

Concise* Navigating Directions for the River Thames, including all the 
Fools, Beaches and Channels, from London Bridge to the South Foreland and 
OrfordnesB, and for the English Channel to Beachy Head j also for the Port of 
Dunkerque and the approaches to the Scheldt, by Stephen Penney; Trinity Pilot, 
Oravesend (Illustrated by nineteen Charts) 7 6 

East Coast Rivers. Charts and Sailing Directions for the Bivers Bo^h, Crouch, 
Blackwater, Colne, Stour, Orwell, Deben, Ore and Aide ; together with General 
Oharts from the T^mes to Southwold, by 8 , V. 8. C. Messum, Lieut., R.N. ... ... 5 0 

Pilot’s Handbook for the English Channel, containing concise DirectionB for 
Entering and Navigating the Channel, and for all the Harbours and Anchorages on 
the English Coast, from the Scilly Islands to the North Foreland ; also Questions on 
the Pilotage of th'i Channel, by Capt. King, B.N. (with Twenty-two Charts) ... 7 6 

. Chart of the Dutch Waterwaysy by /. A A. B. Powell 4 o 
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List of Nautical Works published by J. D. FOTTEB: 


WOBES BY CAFT. A. B. BECHEB, B.N. b. d. 

The Landfall of Columbus on his First Voyage to Amerlcai with a Trana- 
lation of The Baron Bonnefoux’s History of his previons^life, aleoa 

Track from the Landfall to Cuba, and an outline of his subsequent voyages 12 0 

Navigation of the Indian Ocean, China, and Australian Seas: with an 
account of the Winds, Weather, and Currents found therein throughout the year (with 
Charts) 5 0 

Navigation of the Atlantic Ocean, with an account of the Winds, Weather and 

Currents found therein throughout the year (with Charts) ... 5 0 

Winds and Currents of the Mediterranean, with remarks on its Navigation at 

different Seasons of the Year, compiled from various authorities, chiefly Spanish ... 3 0 

The Binnacle Compass, Corrected by itself, or the Deviation found with one 

Compass by both methods, and the Corrections applied ... ... ... ... ... 1 0 

Tables of Mast Head Angles, for five feet intervals, from 30 to 280 feet, and var^^ng 
distances from a cable’s length to four miles, with their application to Nautical 
Surveying ; also the determination of distance by sound, with an example 2 0 

The Storm Compass, or Seaman's Hurricane Companion, containing a familiar expla- 
nation of the Hiin-icane Theory, illustrated with Diagrams and Accounts of Hurricanes 1 6 

Description of an Artificial Horizon, invented by A. B. Becherl Capt. B.N., with 

examples of its application, afloat and ashore (1867) 1 0 


NAUTICAL SURVEYING. 

Practical Nautical Surveying and the Handicraft of Navigation, by 

Com. T. A. Hull, R.N. .3 0 

Practical Observations on Surveying (on determining the Position of a Vessel 

when Sounding), by Commander P, F» Shortland, ... ... ... ... 1 0 


WORKS BY REAR-ADMIRAL CHARLES SHADWELL, C.B., F.B.S. 

Notes on the Management of Chronometers and the Measurement of 

Meridian Distances ^ 4 6 

Notes on the Reduction of Lunar Observations^, Mathematical and 

Practical 4 6 

Tables for Facilitating the Determination of the Latitude and Time at 

Sea by Observations of the Stars 2 6 

Notes on Interpolation, Mathematical and Practical 2 0 


SHIPPING LAW BOOKS. 

The Rules of the Road at Sea, comprising the Regulations for proveuting 
collisions at Soa, 1807, and Rules in forco in Harbours, Rivers, .and Inland Waters ; 
with explanatory notes and observations, by II. Stuart Moore, of the Inner Temple 
and the Admiralty Caurt, Bnrrister-at-Law. (Third Edition) ... ... ... ... 7 6 

Diagrams, with Explanations, illustrating the Rule of the Road for 

Sailing Ships, by Capt. H. 8. Blackhurne ... ... ... ... 2 0 

The Statute Law of Merchant Shipping, comprised in an alphabetical analysis, 
and a Summary of tlio unrepealcd Merchant Shipping Acts, from 1821 to 1888, by 
B. G. iff. Broume, the Admiralty Marshal (1889) ...6 0 

Admiralty Procedure against Merchant Ships and Cargoes, &c., in the 

High Court of Justice and in County Courts, showing the various matters as to which 
proceedings in Admiralty can be taken, and the mode of commencing action, Ac., by 
B. G. if. Browne, the Admiralty Marshal (1889) 10 0 

Handbook on the Law and Practice relating to Apprentices to the 

Mercantile Marine Service; by F. W. Gardner (of the Middle Temple) ... 1 6 
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Lilt of Nautical Works publisked by J. D. POT'^EB. 


WQB.ES BY A. 0. JOHESOE, B.W. 

' s. d. 

Nautical Astronomy Made Easy. All the HuIgb being worked by a Small Table 

on One Page, designed to economise Time and Labour 3 0 

On Findingthe Latitude and Longitude in Cioudy Weather and at other 

times. ^Greatly enlarged to 50 pages, with Appendix, and Part II 6 0 

Short Tabies and Rules for Finding Latitude and Longitude, by single 
jT and Double Altitudes, Pole Star, Lnnars, &c 3 0 

H^wto Find the Time at Sea in less than a minute, being a New and 

Accurate Method, with specially adapted Tables 2 0 

The Bearings of the principal bright Stars of greater declination than 23*’ 
north or 23*’ south ; also those of tho Moon and Planets when siniilai'ly situated. 
(Published by request) ... ... ... ... ... ... ... 3 0 

A Handbook for Star Double Altitudes, with Directions for selecting tho Stars 2 0 

Hour Angles of the Sun, Moon, and Stars, for Latitude and Declination 0'’>80'’, 
and Altitude 5^-64'*, together with Short Methods of findingthe Longitude by Chrono* 

. meter ; and the Latitude and Longitude by Two “ Chronometers ’* ... 3 <5 

Tihne-Aititudes for Expediting the Calculation of Apparent-Time, &.c. 4 0 

Combined Time and Altitude Azimuth Tables, for all Latitudes and 

Declinations 2 6 

Short, Accurate, and Comprehensive Altitude-Azimuth Tables to 

show tho true bearing of the Sun, Moon, Plancsts, Ac., for lailtiide (f to 75“ north 
or south; altitudes 0" to TtY; and docHiiatioii 3CP north to 30“ south; also the 
Approximate Ship Time (Publisl^d by request) ... ... 3 0 


DEVIATIONS OP THE COMPASS. 

Elementary Manual for tho Deviations of the Compass in Iron 
Ships, intended for tho use of Seamen of the Royal Navy and Mercantile Mat! no, 
and Navigation Schools, by E, W, Creaky C.B.^ retired Cupfaiw, R.N. ... ... 6 

Handbook to Beall’s Compass Deviascope, by Captain Dca/f l 6 

Practical Information on the Deviation of the Compass, for the use of' 

Masters and Mates of Iron Ships, by J. T. F.R.O.IS 

ANO 

Supplement to tho above; being the Questions on tho Deviation of thrs Compass -4 0 
issued by the Board of Trade for tho Examination for Masters* and Extra Masiora’ 
Certificates after Ist January, 1895, and Answers to the Questions, by Capt, William 
' Mayes, R.N. 

Lights in Lyrics, or a Glance at tho Channel Lights as Piloting Marks, on a run from 
Scflly to the Nore, accompanied by a parting precept on Compass Deviation, 
addressed to all younger Mariners. (With a view of tho Caskets, Notes and Charts) 

(1869) 1 ^ 

The Pocket Comii^ss Corrector 2 0 

Plain Deviation Curve Diagram, by Captain j, C. Robinson o 0 
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List of Nautical Works published by J. D. FOTTE3. 


WINDS AND CITERENTS. b.^. 

The True Principle of the Law of Storms, pi^ctically 

liemlsphQreBf hy James Sedgwick ... ... ... 3 Q 

The True Direction and Velocity of Wind, observed from Ships while Sailing, 
by Jame» N. Miller (Member of the Liverpool Polytechnic Society), with Table for 
Indicating the True Direction of the Winds at Sea (1870) 0 S' 

The Wind in its Circuits : with the explanation of the Origin and Gaise of 
Circular Storms and Equinoctial Gales ; illustrated witli numerous Diagrams and a 
Chart of the Prevailing Winds of the World for Spring and Summer, by Lieut, R. H, 

Armit, R.N. (1870) 7 ^ 


INTEBITATIONAI. CODE OF SI<StirAI.S. 

Signal Cards — British System, with Plates, containing Instructions for Sema- 
phoring by Day, and with the Morse Code by Day or N ight, together with the 
principal '‘Urgent” Light or Sound Signals, in accordance with the New Code. 

Also, Sheet of Now Code Flags (34 Flags, coloured). Compiled by J, Whitly Dixon 
(Retired Captain, Royal Navy). (Size, 24^ x 19^ ••• ••• ••• ^ ^ 

Ditto ditto mounted on thick card 2 D 


INDIAN PORTS. 

From Calcutta to Bombay Coasting, being the lecond Edition of the Hand- 
book to the Ports on the Coast of India between Calcutta and Bombay, including 
Ceylon and the Maldivo and Laccadive Islands, with 11 Charts and 12 Photographs, 
by Lieut. H. 8. Drotvn, R.N.R., Port Officer, Marine Department, Madras Presidency 10 0 


TIDE CHARTS AND BOOKS. 

Tide Charts of the English and Bristol Channels and entrance of 
the Thames, compiled from the Admiralty Tide Tables, by Algernon Ueber Percy, 
late Lieut. Royal Navy 6 0 

English Channel Tidal Streams, compiled by 8. H. Brovon (Trinity Pilot), from 
Official Publications ; 12 Diagrams showing every hour “ before ” and “ after,” and 
at High Water, Dover, on one card, size 11 by 9 inches 10 

The General Direction of the Tidal Streams in the North Sea for 
every Hour “before" and “after," and at High Water, Dover, 

compiled by Com. O, K. Oandy, R.N.R., from Official Publications (on one sheet, 
size 23 by 17 inebos) • 1 O 

The Direction and Rate of the Tidal Streams at every Hour, for 48 
Localities between the Nore and Scilly Isles, compiled from Admiralty 

* Sources only, by F. Howard Collins 2 0' 

Twelve Charts of the Tidal Streams of the Channel Islands and 

Neighbouring French Coasts, by F. Howard Collins 4 o 

The Universal Tidal Ready Reckoner, calculated by Copt, w, E, Hutchinson i g 





List of Nautical Works published by J< D. POTTER. 


UISCELLANEOnS. 

8. d. 

Cruise Round the World of tho Flying Squadron, 1869.1S70, under tho command 
of Rear-Admiral G. T. Phipps Hornby (illustrated), and Chart showing tho Track 
of the Flying Sqiiadi*on 21 0 

A Chart of South Latitudes, beyond 20 dogreos, to Facilitate the Practice of Great 
Circle Sibling; with an accompanying Diagram for the Dotcrminatiuu of the 
Courses and Distances, by if u<//i God/m I/, ... ... ... ... ... ... 3 0 

Scales of Latitude from S'" to 60^ proportional to a scale of Longi- 
tude, where t in. = one mile, arranged to facilitate the tinding of position 

. from two Sumner lines, by R. E. Pcake^ AJfJ.C.E. per set 6 0 

Charts to accompany above each 2 6 

Course and Position by Sextant Observations of two known 

Objects, hj Lt.-Col. English f late R.E, ... ... ... ... ... ... ... 0 0 

A Method for finding the Latitude by the Simultaneous Altitudes 

of T wo Stars, by Capt. Burdwood, R.N. 1 0 

An Essay on Hydrographical Engineering, as applicable to Floating Sea 
Barriers, Harbours, Batteries, Coast Defences, and Naval Fortifications, by Capt. 
Adderly Sleigh^ K.T.8., F.R.S.L. (with Illustrations), 1859 lO 0 

The Causes of Weather and Earthquakes (with four Diagrams), by 

Alfred J. Cooper ... ... ... ... 2 0 

A New Theory of tho Stability of Ships, second edition, revised and enlarged, 

(with 28 diagrams), by Alf. J, Cooper 2 0 

How Ships are Lost, and How to Save Life and Property at Sea 

(Illustrated), by W, P. B. Manser 10 

A Voice from the Quarter-Deck on the State of our Mercantile 

Marine, by Joseph Mayne (Master Mariner) 1 0 

Remarks on Rigging Ships/A/ith Flat Surface Sails, by Lieut. William 

Congalton, R.N,R. ... ... ... ... ... ... 2 0. 

A Review of the New Methods of Lowering and Disconnecting 
Boats at Sea, with a proposed Amendment (1857), by Capt. Kynaston^ R.R.^ 
C.B.,&c 1 0 

Chart of the Sulina Branch of the Danube (European Commission of the 
Danube), surveyed by Kobert Hansford, Surveyor of tho Commission, under tho 
Direction of C. A. Hartley, Engineer in Chief (showing 45 Nautical Milos of tho 
River from Sulina), size 10 ft. x 2 ft. Sin, (1800) ... 20 0 

^hart of the Navy of Great Britain, from the Earliest Period of 

History, compiled from Historical publications, old records. Parliamentary returns, 
and other authorities, by Frederick Perigal (of the Admiralty), 1860 3 6 

Historical Notes on Shipping, by P. L. Isaac (Member of the Institution of 

Naval Architects) 10 

^Otes on Cherbourg, (Geographical and Historic description of, Ac.), and Chart 

(1868), by Bedford Pim^ Commander R.N., F.R,0,S, 1 0 

The Blue Coat Boys’ Clock. A dial showing the simultaneous time of day at all 

parts of the earth’s surface, size 20 x 17 inches 5 0 

Chip’s Cook and Steward’s Guide, containing hints for Management, and Two 

Hundred and Fifty Recipes, by James B. Wilson 1 0 

.ight as a Motlvq> Power, a Series of Meteorological Essays (1875), by Lieut. R. 

H, Armitf R.N, 16 0 

Im Address delivsred to ths Boys of ths T raining Ships " Chichsster ” 
and ths “ Arsthusa," b 7 a. u. CtnUmd (1886) ••I «s« ••• ••• ••• 0 4 
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The Currents on the South-Eastern Coasts of Newfoundland and 
the Amount of Indraught into the Largest Bays^r^tH^'cmilii 
Coast from InvoBtigations of iho Tidal and Current Survey in the Season of 1903, 
by W. Bell Dqictioyif M.A.f D.Sc.y F.R.S.C.^ M.Can. 8oc, C.E.^ Engineer in Charge, 
Published by order of the Minister of Marine and Fisheries, Ottawa No char 

The Currents in the Gulf of St. Lawrence including the Anticosti 
Region Belle Isle and Cabot Straits condensed from the Be^orts of 
the Survey of Tides and Currents for the Seasons of 1894, 1805, and 1896. 
Published by order of the Minister of Marine and Fisheries, Ottawa No charg 


On the Correction of Charts, Light Lists, and Sailing Directions; 

and a Short History of the Hydrographic Department of the British Admiralty No charg 


Boxwood 

Ebony 


FIELD’S PABALLEL RULEBS. 

24-inch, 18/; 21-inch, 15/; 18-inoh, 11/ ; 15-inch 8 0 

24-inch, 21/; 21-mcb, 18/; 18-inch, 14/; 15-iuch 11 0 


BRASS DIVIDERS 6-inch, 2/6 ; 8-inch 3 6 


F. HOWARD COLLINS’S SINGLE-HANDED DIVIDERS. 
Specially Designed for Navigators. 



Thk advantages of these Single-handed Dividers are tliat they can bo picked up from the table 
by one hand alone, and the legs opened or closed by the finger and thumb of the same hand, 
withont any assistance whatever. 

Navigators are thus enabled to work, and retain in position, the parallel ruler with one hand 
while distances are being measured with the other. It is needless to say that this enables mud 
time to be saved in laying off courses and distances, a matter for consideration in these da;'B o 
steamers travelling a mile in less than two-and-a-half minutes. 

The joint itself is of an entirely new form, being made a round ball. This is found to b 
a great advantage, and the best form for rolling between the thumb and fore-finger xvhe 
stopping ** distances ; as for instance, in measuring fifty miles by the legs being set to tc 
miles of the chart scale. 

These Dividers are of the best make in German-silver, price 7s. 6d. per pfipir 1 
cardboard box, and with special cleat and screws for fixing to the chart-room bulk-head i 
hold them when not in use. 

” None seem to be quite on *a level of excellence with these .” — Merchant Service Review. 

” The price is certainly a reasonable one.” — The Shipping World. 


ADMIRALTY CHARTS. 

■PEE LATEST EDITIONS OP CHARTS, PLANS, AND SAILING DIBECTIONS, 
PUBLISHED BY THE ADMIRALTY. 

CAN BB OBTAINED FROM 

J. D. POTTER, Admiralty Agent (By Appointment), 

145, MINORIES, LONDON, E. 

OFFICIAL CATALOGUE OF CHARTS (.180 pages), la. 

An abridged Catalogue of Nautical Publications, Free on application. 


NOTICE. 

The following is from Lloyd’s Calendar, published with 
the approval of the Committee of Lloyd’s: — 

Admirnlty Gharts.—Whpn hmeilfrom the Lovdm, Chart 
Agent (J. 1). Potto':, 145, Mhiwm, B.), the Charts hare 
“ received all necessarg eon'ections to date. Once out of Jm 
“ hands, there, is no ^guarantee that further eorreetions are 
“ nvule he^O're sale, til/ local firms at different ports, and pnr- 
“ chasers should obtain some assurance, that the Charts are 
“ correct to date." 


SPECIAL JOARD OF TRADE OFFICI AL NOTICE (No. 9) TO SHIPOWNERS. 

NOTICE TO SHIPOWNERS AND AGSKT3. 


The attention of the BOARD OF TRADE has frequently been called to cases in which 
ritlshyesBelshave been endangered or wrec'xed through MASTERS attempting to N iVfQATB 
iem by means of ANTIQUATED or otherwise DEFECTIVE CHARTS. 
f The BOARD OF TRADE desires, therefore, to direct the especial attention of Shipowners 
their Servants and Agents to the necessity of seeing that the charts taken or sent on Board 
ieir Ships are correcte^ down to the time of sailing. NECLECT TO SUPPLY a SHIP with 
j^OPER CHARTS will be brought prominently before the Court of Inquiry in the erent of a 
teek ^occurring from that cause. 
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